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PREFACE 



Most people have had occasion to look back on various decisions 
affecting their business and personal lives with a mixture of both pleasure 
and regret. In both situations it is usually difficult to determine the 
real factors which influenced the decisions. While time tends to blur our 
recollections of details and we may offer what appear to be creditable reasons 
for our behavior, a searching review often reveals that a decision was not 
as well considered as it might have been. Frequently our good and bad 
choices resulted from a combination of random knowledge and a limited 
understanding of consequences. 

Observation of many decisions in both business and government has led 
to the belief that most decision making can be improved. While this is not 
meant to imply that either government or industry has made a high percentage 
of poor choices, it has been interesting to observe in retrospect that some 
decisions which provided satisfactory results were primarily the result of 
chance. Similarly it has been obvious that better choices would have 
produced better results. 

If the assumption that decision making can be improved is accepted, 
the obvious question is how? It is the purpose of this paper to provide an 
answer to the question by reviewing some of the past and present contributions 
to the process of decision making. In so doing, the process will be discussed 
with emphasis on making a decision and only brief reference to the execution 
of a decision. Chapter II reviews some of the contributions of philosophy, 
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psychology, economics and statistics. This is followed in Chapter III by some 
representative decision theories and hypotheses. Decision making methods 
are discussed in Chapter IV and group decision making in Chapter V. The new 
analytical techniques and theoretical approaches to decision making are 
explored in Chapter VI. 

The making of better decisions is vital to the efficient allocation 
of resources and our survival in today's complex world. Further, malting 
better decisions as well as more "good" decisions is of universal concern to 
every level of management in industry and government. 

The preparation of this paper has been a challenging and satisfying 
experience. I an deeply indebted to Dr. A. Rex Johnson, not only for helpful 
assistance with this paper, but, also, for his able direction of the Navy 
Graduate Financial Management which has clarified for me the meaning of the 
word "education." 

I must also acknowledge my appreciation and thanks to Dr. Richard 
Ericson who introduced me to contemporary theories of administration, 
organization and management; to Miss Helen McNulta who offered many helpful 
suggestions; to Mrs. W. II. Moore for her typing and editing assistance; and to 
my wife, Elaine, who took over the family in true Navy tradition during my 
"absence" while working on this paper. 



ROSERT G. FABIAN 
Lieutenant Commander 
Supply Corps, U. S. Navy 
Springfield, Virginia 
April 17, 1962 
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CHAPTER I 



INTRODUCTION 

A man has to ignore much to get on with something. 

--A. II. Whitehead 

Decision making has been recognised as one of the most critical 
functions of business executives, military officers and politicians. One 
author, in discussing the part which decision making plays in management, 
treats "decision making" as though it were synonymous with "managing."^ 

Also many management texts contain references to decision making which state 
that it is the heart of managerial activity. The process of decision making 
is, however, subject to considerable speculation. Many businessmen frankly 
admit that they don't know how they make decisions. Few if any of them 
consciously apply rational methodology. Instead they look to knowledge, 
previous experience and the exercise of good judgment. At tines such 
judgment is not far removed from hunches, educated guesses or intuition. 

At the other extreme of the decision-making spectrum are the new analytical 
techniques and theoretical approaches. The giant among these is the 
computer and the claims for it which include great capabilities for policy 

r\ 

decision making.- 

■“■Herbert A. Simon, The Hew Science of Management Decision (New York: 
Harper and Brothers, Publishers, 1960), p. 1. 

^Herbert A. Simon and Allen Newell, "Heuristic Problem Solving: The 
Next Advance in Operations Research," Operations Research . January-February, 
1958, p. 9. 

1 
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Neither of these extremes, which may be characterized as judgmental 
and analytical, constitute the whole of the decision-making process. Rather, 
there is a large middleground of conventional theories, concepts and methods 
which attempt to make decisions by the methods of science. In varying 
degrees they employ logical analysis and careful empirical observation. As 
might be expected, the theories and concepts have originated in diverse 
fields, each of which has contributed a special point of view. 

To set the stage for decision making a definition of the word 
"decision" is needed. Most dictionary definitions are only partially 
satisfactory in suggesting that "decision" is a settling or terminating or 
a conclusion arrived at after consideration. A definition which better 



describes the process to be discussed in this paper is: 



We shall think of a decision as a course of action chosen by 
the decider as the most effective means at his disposal for 
achieving the goals or goal he is currently emphasizing - for 
solving the problem that is bothering him. Note that a decision 
is something quite apart from the actual performance of the act 
that has been decided upon; it is a conclusion that a man has 
reached as to what he (or others) should do later - sometimes only 
a moment later. It is a solution selected after examining several 
alternatives - chosen because the decider foresees that the course 
of action he elects will do more than the others to further his 
goals and will be accompanied by the fewest possible objectionable 
consequences . ^ 



Most of the literature does not differentiate decision making from 
problem solving. Numerous authors use both terms in the came context. A 



similar finding recognized this practice and also chose to use the words 
somewhat interchangeably.^ A distinction between decision making and problem 



3Manley Jones, Executive Decision Making (Homewood, Illinois: Richard 
D. Irwin, Inc., 1957), p. 5. 

^Niilo Nieminen, "A Survey of Problem Solving Methods," (unpublished 
Master's thesis. School of Government, The George Washington University, 1959), 

p. 2. 
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solving has been provided: 

The only kind of decision that really centers in problem- 
solving is the unimportant, the routine, the tactical decision. 

If both the conditions of the situation and the requirements that 
the answer has to satisfy are known and simple, problem solving 
is indeed the only thing necessary. ^ 

This is only one view and it has not been recognized and accepted by all of 
the contemporary theorists. However, since most decisions must be made 
under varying conditions of uncertainty which do not permit an exact solution, 
the term "decision making" will be used in this paper. It should be observed 
that many of the references cited do not always do so. 

The acceptance of the term decision making seems reasonable when the 
basic types of decisions are considered. These are: decisions under 
certainty, decisions under risk, and decisions under uncertainty. In 
decisions under certainty the outcome is 99-44/100 per cent assured. 

Decisions under risk permit consideration of various possible futures whose 
probabilities can be estimated. Less information is available than in 
decisions under certainty. Where the decision maker considers various 
alternatives who s c probabilities cannot be estimated because of even less 
information than in decision under risk, the decisions are under uncertainty. 

Decisions may also be classified in regard to the bases used by 
decision makers. Such a classification includes those who make decisions by: 
(1) intuition and hunches; (2) impetuously jumping to a conclusion; (3) 
brooding and hesitating; (4) being content to identify two or three 
alternatives; (5) being dissatisfied until every conceivable possibility has 

^Peter F. Brucker, The Practice of Management (New York: Harper and 
Brothers, Publishers, 1954), pp. 351-352.' 
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been explored; (6) being insensitive to change and always using what has 
worked before; (7) being so sensitive to every possibility that each 
situation is treated as an entirely new and unknown thing. ^ 

The foregoing list suggests that decision makers possess differing 
qualities, but does not indicate the qualities or skills usually needed to 
make sound decisions. Three of the skills on which effective administration 
has been said to depend are technical, human and conceptual. The conceptual 
skill, which requires an understanding of the totality of an organization 
and the interrelationships of its components for specific functions, becomes 
increasingly more important with the need for policy decisions and broad- 
scale action.^ A more comprehensive analysis sets forth the intellectual 
qualities of a manager. These have been summarized under the general 
headings of factual attitude, quantitative attitude, logical qualities and 
qualities of action. 

Factual Attitude . Have patience and desire to get the facts, be 
reluctant to jump to conclusions, but do not hesitate to use such reasoning 
and judgment’ as you must if lack of facts or lack of tine prevents thorough 
research of a problem. 

Quantitative Attitude . Strive patiently and creatively to prove the 
results of your decision by searching for variables that can be measured, 
but do not let yourself be enchanted by mathematical systems to the point 
where you postpone or shun judgment when action is necessary. 

%illiam A. Reitzel, Background to Decision Ilakinp; (Newport, R. X.; 
U. S. Naval War College, 1958), pp. 24-25. 

7 

Robert L. Katz, "Skills of an Effective Administrator," Harvard 
Dust-, ess Review XXXIII, 1 (1955), p. 34 and p. 39. 
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Logical Qualities 

(1) Modified Theoretical Attitude . Reasoning and quiet thought and 
the use of theory from others can be valuable in professional practice, 
provided I maintain a healthy distrust and willingness to abandon theoretical 
concepts if they do not fit ny specific problem. 

(2) Modified Attitude toward Truth . Do the best you can in the time 
available and use the terms that have proved to be tract useful in your 
thinking. 

(3) Modified Attitude toward Consistency . It will sometimes be 
necessary to substitute "reasonableness" in a broad sense for syllogistic 
precision in thinking. 

Qualities of Action 

Attitudes that Influence the Action- centered Mind 

(1) A desire to change things to obtain results. 

(2) A predisposition for timely action instead of waiting for a 
deluge of facts. 

(3) Judgmental qualities which are broken down as conceptual judgment, 
quantity judgment and whole problem judgment. Conceptual judgments involve 
areas where ideas cannot be reduced to fundamental concepts. Quantity 
judgments are those in which the effects of taking certain known numerical 
actions cannot be used to predict quantitative results for specific factors. 
Whole problem judgments involve thousands of chain effects and must be 
decided on the basis of incomplete knowledge of all of the relationships." 

O 

Charles E. Sumner, Jr., "The Managerial Mind," Harvard Business 
Review (January /February 1959) , pp. 69-78. 
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These intellectual qualities, particularly the quantitative attitude, bring 
to nind an ability which is mentioned more and more in decision making: 
creativity. It has been said that: 

People who are creatively alert are much more interesting than 
those who are not. They seen to belong to a different species, or 
perhaps to a higher level of evolution. They sec not only what is 
but what night be; and the power to see what night be is one of 
the chief traits that distinguish hunan beings from one another. 

A recognition that particular qualities and skills are required for 
decision making leads indirectly to the importance of decision making. 

Economics teaches that resources are limited and must be efficiently 
allocated if we are to achieve our goals. This requires that sound decisions 
be made in a timely manner if we are to preserve our way of life, particularly 
in the event of a major armed struggle. In business and industry there has 
been an increasing need for better decisions as the "profit squeeze" and 
inflation have exerted their pressures. Firms which could show profits in 
sellers' markets have realised that their future depended on improved 
decision making in buyers' markets. In the federal government the complexities 
of this age require that decisions be more carefully considered yet produced 
in record tine. In this regard, the committee system of decision making has 
been attacked from many quarters because it places a premium on the 
cultivation of a nice mixture of noncontroversialness and colorless 
senicompetence while denying the men with the final responsibility the clear, 
sharp choices which they need to make . ^ The trends indicate that future 

•^Harry A. Overstreet, The Mature Mind (New Yoi*k: W. W. Norton and Co., 
Inc., 1949), p. 104. 

■^Stexirart Alsop, "The Trouble with the State Department," The Saturday 
Evening Post (March 3, 1962), p. 14. 
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management will be cons analytical and scientific, administration per se will 
attain professional status, and business decisions will be set in a framework 
of political and social mores as well as the market place. In such an 
environment independent problem-solving ability is the critical element in 
the skills of a professional man. *•■*- 

None of the foregoing has stated how to improve decision making. 

Rather it has followed the theme of most popular literature which provides 
perspective to the decision-making process by discussing some types of 
decisions, qualities and skills of decision makers, and the importance of 
decision making. 

It is a basic premise of this paper that decision making can be 
improved. Such improvement requires: (1) an understanding of the contributions 
of various disciplines, theories, methods and techniques; (2) an appreciation 
of the applicability of these contributions, particularly the gaps in 
knowledge and limitations of methods and techniques. The significant 
contributions of philosophy, psychology, economics, and statistics will be 
reviewed in Chapter II. 



■^G. Leland Bach, '‘Accounting Education for the 1980's, 11 The Journal 
of Accountancy (September, 1961), pp. 50-51. 
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CHAPTER II 

CONTRIBUTIONS OF SELECTED DISCIPLINES 

An anasing amount of progress toward understanding the decision-making 
process in the technical sciences, statistics, mathematics and electronics, 
has been made in the past 15 years. In psychology and sociology, work has 
been done on perception, memory, attitudes, learning, personality, motivation, 
communication flow, opinion leadership, and social strata and mobility.* 

The field of statistics, which previously contributed probability sampling, 
has in more recent years perfected a new development called statistical 
decision theory. This approach combines both judgment and statistical 
evidence in making decisions. 

Usually each discipline adopts a different point of view. The 
economist is concerned with economic choice and maximisation through choosing 
the best available alternatives. Some psychologists have been concerned 
with considerations of the threshold levels that limit the sensitivity of 
response to various stimuli. Other psychologists have instigated decisions 
to select alternatives from a set of choices by subjects faced with varying 
forms of uncertainty. In the studies of small-group behavior there has been 

x Joseph W. Newman, "Put Research into Marketing Decisions," Harvard 
Business Review (March-April, 1962), p. 105. 
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some overlapping by the psychologist and the sociologist. Statisticians 

have come closer to the behaviorial sciences in their more recent decision- 

mailing theories. More and more it has become apparent that decision making 

includes many diverse fields and that an interdisciplinary approach has 

o 

resulted in much of the progress. 

It is not possible to review in detail all of the contributions to 
decision making by every known discipline. A review of some of the major 
contributions of philosophy, psychology, economics and statistics will provide 
a frame of reference for the decision-making process. 

Philosophy 

Philosophy has provided some of the primary insights to problem 
solving. Essentially these are in the areas of logic and scientific method. 
John Dewey is referenced in much of the literature for the stages in problem 
solving which he first described: 

What is the problem? 

What are the alternatives? 

Which alternative is best?”* 

In a later work, Dewey discussed the pattern of inquiry in such 
manner as to aid problem formulation and identification. Inquiry is defined 
as the controlled or directed transformation of an indeterminate situation 

^Martin Shubik, ‘'Studies and Theories in Decision Making," 
Administrative Science Quarterly (December, 1958), p. 289. 

'"John Dewey, How We Think (Hex/ York: D. C. Heath and Company, 1910) , 

chap. 8. 

^John Dewey, Logic - The Theory of Inquiry (Hew York: Henry Holt and 
Company, Inc., 193S) , chap. 6. 
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10 

into one in which the elements of the original situation are converted into 
a unified whole. Five steps are then listed through which an original 
situation, where the constituent parts lack unity, may be converted: 

1. The antecedent conditions of inquiry: the indeterminate situation. 

2. Institution of a problem. 

3. The determination of a problem-solution. 

4. Reasoning. 

5. The operational character of facts-aeanings. 

The process begins with the unique indeterminate situation which is 

differentiated from other indeterminate situations not only by uncertainty 

at large but the peculiar quality of the given materials. While the 

indeterminate situation comes into existence through existential causes, the 

peculiar quality of the indeterminate situation exercises control over the 

special procedures employed in the inquiry. Problem institution stems from 

subjecting the indeterminate situation to inquiry. In the process, a partial 

transformation is effected. Discovering the problems which such a 

problematic situation presents for inquiry is to be well along into inquiry. 

At this point it is important to note that: 

The way in which the problem is conceived decides what 
specific suggestions are entertained and which are dismissed; what 
data are selected and which rejected; it is the criterion for 
relevancy and irrelevancy of hypotheses and conceptual structures. ^ 

In the third step, determination of a problem solution, it is necessary to 

seek out facts of the problem and ideas of possible relevant solutions. This 

5 Ibid. , p. 103. 



11 



effort is toward formulation of the problem in such terms that inquiries will 
move toward the solution. In so doing it must be recognised that no 
completely indeterminate situation can be transformed into a problem 
possessing definite constituents. The fourth step of reasoning requires that 
the meaning of ideas be developed in their relation to one another. Exact 
thinking in the sense of ratiocination is required. A meaning more clearly 
relevant to the problem in hand than the original suggested idea should 
finally be reached. The remaining step of the operational character of facts- 
neanings necessitates that the existential facts pertinent to locating and 
describing the problem be compared with the meanings of the non-existential 
ideas. To the extent that there is agreement, the interaction of facts and 
ideas should furnish a sequence of suggestions and point to a possible 
solution. 

Logic, as might be expected, offers a sound basis for the objective 
rationality which is sought in decision making. Traditionally it has been 
concerned with the study of what constitutes proof or conclusive evidence. 

In cases where the conclusion is implied by certain premises, the reasoning 
from the latter to the fora is called deductive. A movement from the given 
partial and possibly confused data to a suggested comprehensive entire 
situation is inductive. Generally, the inductive movement is toward the 
discovery of a binding principle; the deductive toward its testing. This 
double movement is characteristic of reflection where the problem fixes the 
end of thought and the end controls the process of thinking. In this same 
vein John Dewey has written that: 
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Active, persistent, and careful consideration of any belief 
or supposed form of knowledge in the light of the grounds that support 
it, and the further conclusions to which it tends, constitute 
reflective thought. 

It should be further noted that facts cannot be discovered without reflection, 
and the facts for which every inquiry searches are propositions for whose 
truth there is considerable evidence. 

Another concept of value to decision making is systematic inference. 

It nay be defined as the recognition of definite relations of interdependence 
between previously unorganised and disconnected considerations. We infer one 
proposition from another validly only if there is an objective relation of 
implication between the first proposition and the second. It is essential 
to distinguish inference, which is a temporal process, from implication, 
which is an objective relation between propositions. ^ 

Good judgment is necessary to distinguish between observations and 
inferences. Observations result from utilization of the senses to see, hear, 
feel, smell or taste. Inferences, on the other hand, are decisions which 
arc correctly or incorrectly drawn from our observations. Host inferences 
require further testing to insure that erroneous conclusions are not formed. 
The "Uncritical Inference Test' has been designed by Dr. Wa. V. Haney of 
Northwestern University to train executives and military men to distinguish 
between observations and inferences.^ A sample test is reproduced in 

^Dewcy, How We Think , p. 6. 

^Premises and conclusions are propositions. For purposes of logic 
a proposition nay be defined as anything which can be said to be true or 
false. 

O 

on Test Your Judgment,” Hat ion *s Business , January, 1962, pp. 66-69. 
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Appendix A. 

In relation to scientific method, scientific thinking analyses the 
present case, varies conditions one by one and notes what happens when a 
given condition is eliminated. It relies on observed differences and varying 
conditions to create differences. Scientific reasoning is a combined process 
of analysis and synthesis. Through analysis one fact may be found to be the 
key to a phenomenon. In synthesis, the opposite of analysis, separate 
elements of thought arc combined with a group from which they were previously 
isolated to form a whole. 

Some of the pitfalls which logic and scientific method warn against 
are in the nature of stable beliefs. Habit or inertia makes it easier for 
us to continue to believe a proposition simply because we have always 
believed it. A method other than tenacity is required for achieving stable 
views. Appeal is also made to authority for substantiation of views. 

This is usually done by having a question resolved by experts whose authority 
is acknovl edged. It obviously fails where the experts don't agree. An even 
weaker appeal to authority results from investing some source with finality 
and using external force to sanction ouch decisions. Methods of intuition 
which appeal to "self-evident'* propositions are often found to be capricious 
and willful. The belief that the "earth is flat" was founded on such an 
indubitable conviction of truth. Tradition, instruction and imitation 
represent thoughts that grow up unconsciously and without reference to the 
attainment of correct belief. Empirical thinking in the sense of learning 
from repeated observations that certain things always happen in a particular 
fashion or pattern is also to be guarded against. It can lead to false 
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beliefs, inability to cope with the ill-structured novel, dogmatism, 
unjustifiable conservatism and laziness. 

A methodology for decision making which is slightly expanded from the 
one originally provided by John Dewey consists of: 

1. Problem. 

2. Formulation of a relevant hypothesis (suggested explanation or 
so lut ion) . 

3. Possible alternative hypotheses (logic aids in formulating 
propositions explicitly and accurately, so that possible alternatives become 
clear) . 

4. Consequences (compare with observable phenomenon and test which 
hypothesis is to be eliminated) .- 

The steps in this methodology arc self-explanatory with the exception of the 
problem stage. It is significant to note in this respect that philosophers 
have emphasised that no inquiry can get under way until and unless come 
difficulty is felt in a practical or theoretical situation. It is the 
problem or difficulty which guides the search for order among the facts, in 
terms of which the difficulty is removed. The ability to perceive a problem, 
particularly a problem whose solution will facilitate the solution of other 
problems, is not a common talent. Few rules can be given which enable men 
to investigate and ask questions about situations. Sensitivity to 
difficulties may be the trait which distinguishes scientific genius. 

^llorris R. Cohen and Earnest Nagel, An Introduction to Lo-'iic and 
Scientific Method (New York: Ilarcourt, Brace and Co., 1934), p. 195. 
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Finally, to those who feel that common sense is adequate for decision 
ranking , the following is appropriate: 

Common sense is content with a miscellaneous collection of 
information. As a consequence, the propositions it asserts are 
frequently vague, the range of their application is unknown, and 
their mutual compatibility is generally very questionable. ^ 



Psychology 



Psychologists have been concerned with how best to encourage and 
improve problem-solving abilities. Generally the field is in an unsatisfactory 
state as psychologists have raised more questions than they have answered. 
Certain contributions, however tentative, have been made in problem 
identification, terminology, approaches to problem solving, and in factor 
analysis. 

The problem situation is said to exist when there is a perplexity 
about how to overcome a difficulty. It involves a breakdown in the previous 
pattern of relationship between an organism and the environment in which it 
operates. It is only when a novel situation arises, one for which there is 
no effective adjustment response available, that you can significantly talk 
about a problem situation. The situation itself does not make adjustment 
difficult, however, unless there is a strong and compelling compulsion on the 
individual to find a satisfactory solution. A related element is that 
uncertainty is involved and closely related to uncertainty is the matter of 
expectation. Some writers speak of uncertainty situations rather than problem 
situations. An uncertainty situation can only be resolved at some future point 



IQ lbid . . p. 392. 
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in time as a consequence of action taken in the present. To decide, plan 

and execute action in a rational manner, the desired future situation must 

have first been established as a goal, objective or purpose. 

Problem situations exist in a spectrum that runs from the individual 

confronted by uncertainty, through any organised group of human beings 

confronted by obstacles to the achievement of their purposes. The ways in 

which the elements of novelty, uncertainty and compulsion are related and 

affect the decision-making response differ for any given part of the spectrum. 

Regardless of where on the spectrum a problem situation is located, it is 

dealt with cither by individuals in isolation or by individuals associated in 

organized groups. The individual human response to a problem situation is, 

therefore, the foundation of the decision-making process. 

In reacting to a situation it oust be realised that man possesses a 

very limited span of attention and a severely restricted memory. The problem 

is to narrow the range of observations to those essential for acting in the 

immediate situation. The basic technique is to reduce diversity to simple 

formulas by being selective. It is called perception and in this view is 

''a decision process played on a probability basis— a gambling in 
11 

selectivity. ' The gamble is guided by two simultaneous motivations with 
respect to outcome: (1) to maximize gratification and be in a position to 
achieve an expectation; (2) to minimize surprise and be in a position to cope 
with contingencies. 

^Reitzel, op. cit .. p. 6. 
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Modification of the selectivity pattern nay be achieved through 
learning. Training emphasises repetition and the build-up of habitual reflex 
responses. As such it introduces additional risks of inadequate responses 
in uncertainty situations. Indoctrination has understanding as its basis 
and the utilisation of conscious flexible response. Both training and 
indoctrination operate at varying degrees in human learning but produce 
different results in the way that meanings or knowledge is subsequently used. 

In the section on philosophy, brief mention was made of problem 

sensitivity. Psychologists have found that this trait varies widely from 
12 

person to person. It appears to be related to the extent to which an 
individual shows "openness to experience" or is "conscious of his 
surroundings." The capacity to define a problem accurately in relation to 
objectives has been termed "goal-oriented problem solving." The opposite is 
the "technique-oriented problem solver" who finds it difficult to define a 
problem realistically but easy to make a problem fit a prescribed formula. 
Such persons are usually quick to offer a standard, tried and true solution 
but very slow to test this solution for actual relevance. 

Two approaches employed by psychologists arc what may he termed 
psychology of learning and personality and social psychology. The first 
relates problem solving to learning and thinking, a cognitive process, in 
which a high-order but not necessarily original product emerges. The second 
is concerned with personality manifestations and looks for social and 
motivational determinants in addition to the purely cognitive ones. 

12a trait is any distinguishable, relatively endurable way in which 
one individual differs from another. 
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The psychology of learning approach applies to problems which involve 
a correct answer or solution. To accomplish this the problem must be sensible 
and have meaning for the learner. In 1953 and 1954, Hilgard found that 
results achieved by understanding are retained longer than those learned by 
rote. ^ -The lesson to be learned from these studies is that the extra time 
and effort needed to learn by understanding is well spent when it comes to 
dealing with new problems similar to but at the same time different from the 
ones used in training. There is also a belief that miscellaneous uncoded 
facts, stored in memory as isolated fragments, may overtax our systems and 
certainly not be fully useful in solving problems. 

One of the unfavorable circumstances of the psychology of learning 
approach is that there is often too much persistence in following a single 
direction that is no longer appropriate for the solution of a problem. When 
we get "set" in one way of regarding things, we often fail to consider other 
possibilities. In some cases we lose f legibility because we are satisfied 
with a particular course of action and do not seek additional alternatives. 

The concept of "functional fixation" has been invented to explain why we 
employ certain tools only in established and traditional ways. In certain 
experiments it was found that the more time elapsed between normal and novel 
use of an object the less the functional fixedness. This may partially 
explain why a baffling problem is sometimes solved upon our return to it 
after a period of absence. 

^Ernest R. Hilgard, "Creativity and Problem Solving" in Creativity 
and its Cultivation . Edited by Harold H. Anderson (New York: Harper and 
Brothers Publishers, 1959), p. 167. 

14 

G. A. Miller, "The Magic Number Seven, Plus or Minus Two: Some 
Limits on Our Capacity for Processing Information," Psychological Review 
(Vol. 63, 1956), pp. 81-97. 
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The personality and social psychology approach views the problem 
solver as one and indivisible. He does many things at the came tine. In 
various situations and tine frames the problem solver demonstrates trial and 
error, insight, the influence of social conformity, and even traits such as 
masculinity. In this regard there appears to be a sex difference favoring 
men where the problems to be solved arc of the kind requiring some 
restructuring of the problem before it can be solved. Another experiment 
found that under conditions where a subject has to assert his convictions 
when he is a minority of one against a majority of four, the nonconformist in 
this situation is a better problem solver . ^ 

Factor analysis has been used to discover primary traits related to 
creativity and problem solving. Guilford has found these traits to be: 

1. Ability to see problems or a generalised sensitivity to problems. 
(Without this step productive thinking v;ould not be initiated.) 

2. Fluency of thinking-- relates to the quantitative aspect of 
producing ideas. 

3. Flexibility of thinking--not persisting in wrong but inviting 
directions. 

4. Originality — tested by unusualness of responses. 

5. Redefinition- -giving up old interpretations of familiar objects 
to use then or their parts in some net; way. Has also been called ’’functional 
fixation." 



l^Hilgard, op. cit . , p. 171. 
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6. Elaboration--qvtantitative addition of detail. 

Factor analysis has not detected a unitary ability to solve problems. 

A number of unitary abilities are involved, but their combination and 
respective weights depend upon the kind of problem. Fluency, flexibility and 
originality fall in the general category of divergent thinking. This is 
characterised by searching activities with freedom to go in different 
directions. Redefinition is considered in the category of convergent thinking. 
Tlx is involves proceeding toward one right answer that is more or less clearly 
demanded by the given information. Sensitivity to problems is placed in the 
category of evaluation. This as the name implies relates to the evaluation 
of information, of responses derived from the information, and of conclusions. 
In so doing, decisions as to whether problem solutions are correct, adequate, 
suitable, etc. , are made. 

The question of whether a group or an individual does better thinking 
in problem solving has not been answered. To date the results are about a 
draw, so far as laboratory problems are concerned. Most group results do not 
indicate any efficiency over a number of individuals working separately and 
pooling their findings. 

Economies 

Economics has often been assailed as too theoretical and too 
indefinite by those who seek e::act and precise answers. Much of this feeling 
results from the fact that the economist never developed rules useful to the 

* J. P. Guilford, "Traits of Creativity" in Creativity and its 
Cultivation . Edited by Harold II. Anderson (Hew York: Harper and Brothers 
Publishers, 1959), p. 145. 
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businessman. In many instances economists have developed U-shaped cost 
curves and postulates to show the point at which marginal costs equal marginal 
revenue. Such advice has not been useful because of the difficulty of 
determining marginal costs. 

Today the Department of Defense and the federal government are more 
concerned about economics than ever before. The limitations on human, natural, 
capital and institutional resources present some hard choices, not only 
between individual and collective wants, but more particularly in deciding 
how much of our resources shall be devoted to various ends such as defense, 
agriculture, education, welfare, etc. Such decisions necessitate the 
establishment of goals and a knowledge of the means to be used to achieve 
these goals. Economists cannot provide good answers until they know what is 
wanted, the goals to be sought and their order of preference. ^ 

Decision-making models of economic man, particularly as he is 
described in the theory of consumer choice, present him as a rational, all- 
knowing person who chooses among well defined alternatives in such manner as 
to maximize his utility if he is a consumer, or his profit if he is a 

< t 

businessman. ^ Unfortunately this model is not realistic, as evidenced by 
the number of business failures every year due to the ignorance of costs or 
methods of business. 

J. W. Skinner, Lecture, ilavy Graduate Financial Management 
Program, The George Washington University, February 27, 1962. 

18 



Shubilc, pp. 473-33. 
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Economics docs, however, offer a way of deciding the relative merits 

of various courses of action. It insists that we define problems in terms 

of facts and identify our objectives in some order of priority. It tells us 

to examine alternative ways to achieve objectives, and it gives us tools to 

measure the likely consequences of various possible actions. One of the best 

known tools in decision making is the indifference curve for expressing the 

relationship between goals or objectives. Over-all, economics provides 

19 

a method for orderly thinking about our resources. 

Statistics 

Statistics, as a body of knowledge, has contributed to decision 

making by facilitating the preparation of predictions and estimates in many 

situations. ’’The field of statistics involves methods and theory as they are 

applied to numerical data with the objective of making rational decisions in 

20 

the face of uncertainty." Tills definition is appropriate not only as it 
relates to decision making but to indicate that it is the subject of 
statistics rather than numerical data which will be discussed. Statistics 
relies on mathematics, the queen of the sciences, to state concepts, ideas 
and relationships. It is not surprising, therefore, to find that the subject 
of statistical decision making is discussed in the litei'ature by many 
engineers, particularly industrial and management engineers. 

-J ^Luther II. Hodges, "He’ re Flunking our Economic ABC’s," The Saturday 
Evenin' ?ost (March 10, 1962), p. 10. 

^Ernest Kumow, Gerald J. Glasser, and Frederick R. Ottman, 

Statistics for Business Decisions (Homewood, Illinois: Richard D. Irwin, Inc., 
1559), p. 17. 
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The role of statistics in the decision-making process is best examined 
by setting forth the basic characteristics of the decision-making process, 
as seen by the statisticians . ^ These may be summarised as folloi7s: 

1. A decision problem is a problem in deciding on a course of action. 
Unless action can be taken, a problem situation does not call for decision. 

This is the so-called "principle of action." 

2. Alternative courses of action must be available. 

3. Alternatives are classified as desirable or undesirable in terns 
of their consequences which depend upon certain conditions. To determine 
what these conditions are we must know the "true state of the world." In most 
problems there arc many possible states of the world, and it is not always 
possible to determine exactly which is the true one. 

4. Data for solution of a problem are gathered after a statistical 
decision rule has been formulated. In effect, the data are gathered for a 
purpose since a course of action which will be taken has been determined 
prior to the collection of data. This is known as the "principle of planning." 

In a problem where statistics can be employed to reduce uncertainty, 
the problem must be translated into statistical terms. This involves 
defining the statistical population and specifying the decision parameter. 

The statistical population is the total relevant observations that can be made 
in a problem. When only a part of a population is observed, that part is 
called a sample. The decision-parameter is a summary of the observed data in 
a convenient form. Older reference books refer to measures of central 

21 



Ibid., pp. 4-16 
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tendency and measures of variability in lieu of decision-parameter. In either 
case, the terms refer to the proportion, aggregate, arithmetic mean, average 
deviation, standard deviation, etc., where they are used for decision making 
and the complete population is available and used. 

Having stated the problem.'! statistically and chosen a decision 

parameter, it is necessary to decide whether data should be collected. In 

6omc instances the costs of making observations will exceed the value to be 

derived from the observations. If data are to be collected, it usually is 

necessary to employ some type of sampling method. Since sampling introduces 

22 

risks, it is necessary to utilise probability sampling, in which the risks 
can he objectively evaluated. One of the applications of probability theory, 
developed by mathematicians, is statistics. It permits predictions of the 
variations which can be expected in a statistic which summarizes some 
information about a sample. Since probability should be expressed 
quantitatively, a numerical measure of probability is employed. Generally it 
is interpreted as the proportion of times an outcome would occur in an 
infinite series of repeated trials. 23 The most common example is that of 
flipping a coin where the probability of a head is 50% in the long run. 

Estimation methods nay be considered schemes for making statements 
about the future. The basis for estimating probabilities is past experience 
and the assumption that all outcomes are equiprobable. Prediction means that 

2 -Ibid . . p. 119. Probability sampling is a selection procedure in 
which every elementary unit has an ascertainable chance of appearing in the 
sample. 

23 Ibid . . p. 151. 
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cone explicit method of collecting data on past events is employed, and 
inferences about the future are then made from the data. Judgment on the 
other hand is characterised by resorting to guesses, expert opinion, etc. 

A more sophisticated term that has recently appeared is "subjective 
probability. 1 ’ It has been defined as the decision maker’s judgments, guesses, 
or feelings about the likelihood of a future event. "In most decisions a 
complex mixture of prediction and judgment is actually used. "24 

All problems of measurement, including the measurement of values, 
involve the construction and use of scales. 25 These fall into three basic 
types: ordinal, internal and ratio. 

The ordinal scale is simply a ranking. Through the method of paired 
comparisons the task is made easier and a check on the internal consistency 
of value judgments is obtained. In it the decision maker considers outcomes 
two at a time and indicates the preferred outcome for each pair. This is 
carried on until all possible pairs of outcomes have been subjected to 
comparative value judgment. Where there are n outcomes, n(n-l) (1/2) pairs 
must be judged. For an ordinal scale to be constructed all value judgments 
must be changeable and temporary. Since ordinal scales arc based on 
judgment, their validity is most questionable. 

An internal scale has an arbitrary zero point and a constant unit of 
measurement . A ratio scale has an absolute zero point and a constant unit of 
measurement. Wien we evaluate an outcome in dollars of profit, we are using 
a ratio scale. 

2%?illiam T. Morris, Engineering Economy (Homewood, Illinois: Richard 
D. Irwin, Inc., 1960), p. 94. 

25 Ibid., p. 139. 
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A Joint Contribution 



A general problem solving program has been developed by the Carnegie- 
RAND research group. ^6 In the laboratory a problem, such as proving a theorem 
in Euclidian geometry, is given a subject and he is asked to think aloud while 
he solves it. The researchers realise that not all of the subject’s thought 
processes will rise to the level of consciousness or be verbalised. They have 
tape recorded what was said, however, and later analysed the recording. In so 
doing it was observed that the subject compared the theorem with a theorem he 
knexj— that he looked for similarities and differences. These suggest 
subprobleas whose solutions may contribute to the solution of the problem. In 
turn these generate subproblems until the subject comes to a problem he can 
solve directly. This results in a movement back up the scale of subproblens 
and the assembling of results which nay aid in the solution of the whole 
problem. As the pieces fit together the problem solver persists in a 
particular direction. When they do not, the subject must explore other 
possibilities. 

The general problem solver program was initially inferred from the 
studies of human thinking in the laboratory and subsequently coded for computer 
simulation. It is a program for reasoning in terms of ends and means, goals 
and subgoals, about problematic situations. It is believed to reproduce most 
of the thought processes of humans observed in the laboratory and to furnish 
some explanation for the organisation of those processes. As reportedly 
conceived, the general problem solver will attack three types of goals: 

26simon, The Hew Science of Management Decision , pp. 21-30. The 
research on complex information processes sponsored by the Graduate School of 
Industrial Administration at Carnegie Institute of Technology and the RAI® 
Corporation, in which Herbert A. Simon and his colleagues— Allen Newell and 
J. C. Shaw— have been engaged, is described. 
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1. Transform goals: Change a into b. 

2. Reduce difference goals: Eliminate or reduce the 
difference between a and b. 

3. Apply operator goals: Apply the program (or operator 
or method) to the situation a. ^7 

Various methods of achieving these goals are associated with the three types. 
The method for changing a into b is to find a difference, d, between then and 
formulate the reduce difference goal f eliminating this difference. A method 
for reducing a difference between a and b_ is to find a relevant operator for 
removing the differences in question, and to apply that operator. A method 
for applying an operator is to compare the actual situation with a situation 
that would make it possible to apply the operator, and to formulate the goal 
of changing the actual situation into the required situation. 

Summary 

This brief review of some of the contributions of philosophy, 

- \ - \ 

psychology, economics and statistics provides a background for understanding 
the decision-making process. In philosophy the rational approach to decision 
making has been depicted in the objective processes employed in inquiry, the 
reasoning processes of reflective thinking and systematic inference, and 
scientific method. Two decision-making methodologies were described. 

A different viexr of the problem situation vas presented in the section 
on psychology. Attention was focused on individual human responses and some 
of the limitations of man. In learning it was shown that man is a better 
problem solver when he learns by understanding rather than by rote. Through 

2 7 Ibid . . p. 23. 
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factor analysis certain traits have been isolated vzhich relate to problem 
solving and creativity. These are: (1) the ability to see problems or a 
generalised sensitivity; (2) fluency of thinking; (3) flexibility of thinking; 
(4) originality; (5) redefinition; and (G) elaboration. 

Economics, while not offering simple rules for the businessman, does 
contribute to the difficult decision-making choices of allocating scarce 
resources. The decision-making approach of economics may be favorably compared 
v/ith the methodology of philosophy. In economics a net? factor of an order of 
priority for objectives was introduced. 

Statistics facilitates the summarization of relevant data for the 
purpose of making predictions and estimates under conditions of uncertainty. 
More exact description is required in quantification which utilises 
definiteness in procedures and thinking. Summarisation of data aids in 
providing meaning and convenience in handliug. Thus certain general 
conclusions may be drawn and predictions made. The basic characteristics of 
the decision-making process as seen by the statisticians are: 

(a) The "principle of action." It must be possible to take action. 

(b) Availability of alternative courses of action. 

(c) Classification of alternatives under varying conditions described 
as "states of the world." 

(d) The "principle of planning." Formulating an a priori decision 
rule before gathering data. 

Three types of scales used in problems of measurement are ordinal, internal 



and ratio 
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The joint contribution of the Carnegie-RAHD research group is 
indicative of the efforts being made in heuristic problem solving. It may- 
be possible from such work to discover how successful persons solve problems 
and to teach such procedures to others, 'while the procedures will vary with 
the situation, better decision making can result from the knowledge of how 
an Individual should proceed. This entails the development of guides and 
patterns for making observations, seeking similarities and differences, 
transforming goals, and applying operator goals to situations. 



CHAPTER III 



SOME DECISIOIJ THEORIES AND HYPOTHESES 



Decision theory is concerned with problems of choice. Older forms 
of the theory were primarily philosophical and concerned with how men and 
organisations should choose to achieve their objectives. These were the 
normative theories which offered recommendations and guides to decision 
making. Later forms of the theory were the descriptive theories which were 
concerned with how people or firms actually do make decisions, or with 
attempts to predict how a decision maker will actually choose. This later 
category of descriptive theories were psychological in nature. The 
contemporary form of theory attempts to combine both questions and tends to 
be concerned with both the should and the how . Combining the two questions 
alters the nature of the problem of choice and is concerned with the question 
of optimal choice. 

Practice has assumed that decision-making v?as something 
of an art; and as such rested upon the trained experience and 
judgment of individuals. Decision theory implies that there 
is a science of decision-making; that just as technological change 
rests upon a basis of mathematics and the physical sciences, so 
decision theory rests upon a basis of mathematics and the 
so-called "behavioral sciences".^ 



^Reitsel, p. SO. 
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In terns of objective validated evidence, very little is known about how 
decisions arc actually nade, either by individuals or groups. The theories 
presented are, therefore, useful only to the extent that they provide insight 
and nay furnish guideposts to our thinking. 



Decision Theories 



Probably the best known work representative of one of the older 
decision-making theories was written by Chester Barnard. 2 He states that: 

When decision is involved there are consciously present 
two terms--the end to be accomplished and the means to be used. 

The end itself nay be the result of logical processes in which 
the end is in turn a means to some broader or remote end; or the 
immediate end, and generally the ultimate end, may not be a result 
of logical processes, but ''given" — that is, unconsciously 
impressed--by conditions, including social conditions past or 
present, including orders or organisations. But whenever the end 
has been determined, by whatever process, the decision as to means 
is itself a logical process of discrimination, analysis, choice — 
however defective either the factual basis for choice or the 
reasoning related to these facts. 

This statement emphasises choice of means and logical process. Because of 
this it bridges the movement from normative to descriptive theory, While it 
can be argued that rationality should be sought, a principal difficulty in 
achieving rationality is the lack of complete information available to the 
decision maker. 

The requirements of rationality have recently been set forth as 

3 

explicitness of the decision process, logical consistency and logical truth. 



^Chester Barnard, The Functions of the Executive (Cambridge, Mass. : 
Harvard University Press, 1951), pp. 185-205. 

%orris, pp. 4-5. 
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Explicitness refers to consciously carrying out the decision process in such 
a manner that all the elements and steps in the process can be listed and 
described. This includes stating the alternatives which were considered in 
a decision, how the consequences of choosing various alternatives were 
predicted, how these consequences were evaluated, what the decision was, and 
whether the decision was correct or in error. To the extent that this is 
achieved, decisions can be checked and reviewed by others, ways of inproving 
bad decisions may be sought, and knowledge of decision making enlarged. 
Explicitness also makes it clear where in the decision process analysis was 
concluded and judgment begun. 

Logical consistency refers to avoiding contradictions in the analysis 
of a decision. Where the goal is profit, decisions which will result in a 
loss are avoided. Alternatively, we try to avoid arithmetical mistakes and 
mistakes in mathematics generally. Consistency is not adequate alone, however, 
as it could lead to consistently wrong decisions. 

Logical truth means that decisions must be in agreement with 
observations and inferences from these observations. It is another way of 
saying "get the facts." Because of the limitations of time, cost, analytical 
skills, and knowledge of decision making, nearly every significant decision 
involves a deficiency of certain information. 

In his General Theory of Administration, Litchfield offers some minor 
propositions regarding how decisions are made.'" They are: 

%dward II. Litchfield, "Ilotes on a General Theory of Administration," 
Administrative Science Quarterly , I (1956), pp. 3-29. 
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Minor Proposition: Decision making nay be rational, 
deliberative, discretionary, purposive, or it nay be irrational, 
habitual, obligatory, random or any combination thereof. In its 
rational, deliberative, discretionary and purposive form, it is 
performed by means of the following sub-activities: 

a. Definition of the issue. 

b. Analysis of the emitting situation. 

c. Calculation and deliberation of alternatives. 

d. Deliberation. 

e. Choice. 

In explaining the sequence of actions it is acknowledged that few decisions 
follow or fully utilize this pattern. The problem may not require definition; 
preconceived opinions and biases nay cause only a superficial search for 
alternatives; and deliberation may be limited by the pressures of time, cost 
or availability of knowledge and skills. Further, the decision maker must 
allow, hut probably doesn't, for his own irrationality as xrell as the 
irrationality of others. 

Minor Proposition: Decisions become guides to action after 
they have been interpreted in the form of specific programs. 

This involves program planning and its wide range of specific methods and 

techniques such as: organization charts, personnel levels, various budgets, 

and other means to translate the decision into the allocation of money, 

manpower, and material. 

Minor Proposition: The effectiveness of a programmed 
decision will vary with the extent to which it is communicated 
to those of whom action is required. 

This statement is self-explanatory; given that it is difficult to measure 
effectiveness in many instances, one of the problems in communicating a 
decision is to insure that there are adequate channels available of minimum 
practicable length to preclude distortion and misunderstanding. 
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Minor Proposition: Action required by a progressed and 
communicated decision is more nearly assured if standards of 
performance are established and enforced. 

Varying techniques have been devised to assure performance which are 

characterised by the term "control. " Usually control is accomplished through 

organisation charts, function statements, budgets, and operating standards. 

A danger to guard against is that control does not become an end in itself. 

Minor Proposition: Decisions are based on facts, 
assumptions, and values which are subject to change. To 
retain their validity, decisions must therefore be reviewed 
and revised as rapidly as change occurs. 

An interesting parallel may be observed between this statement and the 

statisticians' concept of "states of the world." It will be recalled that 

the consequences of a decision trust be appraised in light of existing 

circumstances and conditions, or predicted for the future. Litchfield in 

discussing this proposition offers the cybernetic thought that the decision 

itself may bring about sufficient change to warrant reconsideration. To 

intelligently review and revise decisions there is a critical dependency upon 

information generated by the original decision. This has been termed 
£ 

"feedback." It should further he noted that many outmoded policies arc 
based on conditions or facts which no longer obtain. A method of quantifying 
the costs of maintaining traditionally accepted policies has been advanced to 
demonstrate that many policies are inappropriate in the present socio-economic 
climate. ^ 

-’Norbcrt Weiner, The Human Use of Human Beings: Cybernetics and 
Society (Hew York: Doubleday and Co., 1954), p. 20. 

^Melvin Ashen, "Price Tags for Business Policies," Harvard Business 
Review . (January/February, 1960), pp. 71-78. 
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A third theory of decision making gives primai*y attention to the 
social context in which decisions are nade.^ The xrord "behavior" in each of 
the steps of the decision-making process indicates the psychological flavor 
of the process. 

1. Awareness of behavior alternatives. 

2. Definition of behavior alternatives. 

3. Evaluation of behavior alternatives. “ 

These steps are somewhat similar to those previously noted in Chapter I, under 
Contributions of Selected Disciplines and also set forth under the first minor 
premise of Litchfield. Although a first step titled "problem" or "issue" 
is not supplied, Taimenbaum states in his discussion that the decision-making 
process is initiated by stimuli, internal or external to the individual which 
channel his attention in definite directions. Quite often these stimuli arc 
accidental or arbitrary in nature and to this extent the individual's 
behavior is not rational. A further distinction is that there are definite 
limitations to rational behavior. 

These limits stem from the individual's lack of knowledge 
with respect to the existence of behavior alternatives and the 
consequences that will follow from them both from the subjective 
processes which arc necessarily involved in defining alternatives 
when uncertainty is present, from time limitations, and from the 
psychological difficulties involved in holding alternatives and 
their consequences in focus preparatory to making a decision. ^ 

The social context of decision-making behavior takes into account the 
influence of decisions on subordinates. Hierarchal decisions serve to improve 
the rationality of the behavior of subordinates for organisational purposes 

7 

Robert Tannenbaum, "Managerial Decision-Making," The. Journal of 
Business . XXIII, 1 (1950), pp. 22-39. 

^ Ibid . . pp. 24-25. 



9 Ibid . , p. 24, underlining supplied. 
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in a number of ways. 

1. Decisions which define enterprise purposes enable the members of 
a group to in turn make decisions with regard to the organization's goals 
rather than their otm individual and personal ends. Training is used to teach 
organisational purposes; incentives are used to obtain acceptance of these 
purposes; supervision is used to insure that these purposes guide individual 
decisions. 

2. Supervisors establish the criterion of rationality to guide 
subordinates in making choices. This criterion requires that optimal choices 
be made in order to maximize results at a given cost or to attain given 
results at the lowest cost. 

3. Managers decide the types of specialisation to be utilised in an 
organisation and in so doing establish limits on the activity of the 
individuals filling particular positions. 

4. The establishment of formal lines of authority permits the 
subordinate to know definitely from whom he receives decisions made to affect 
his behavior. 

5. Superiors impose restraints on the general activity of subordinates 
which limit the number of available alternatives from which a subordinate 
must choose. 

6. Superiors may be the primary source of information regarding 
alternatives and the consequences of specific behavior alternatives. 

7. By setting deadlines superiors direct the attention of 
subordinates to particular problems and initiate the decision-making process. 
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8. Through formal and informal communications the superior nay 
specify the behavior responses of subordinates on a designated subject. Here 
the subordinate need not make any decisions: just follow orders. 

Since nearly every person has a boss, executives and top level 
nanagers are subject to many of the sane types of behavior restrictions as 
they have placed on their subordinates. In addition, the boundaries of a 
manager's decision-making authority are set by the acceptance of such 
authority by those whose behavior is affected. While this concept nay be 
difficult to accept at first glance, it receives more credence today than 
other theories of the sources of managerial authority. 

Many individuals and groups, external to an organisation, subject 
managers to their authority. The principal ones which impinge upon the 
manager's authority and consequently have an effect on his behavior are: 

1. Government agencies: local, state, and federal. 

2. Parties to contracts with management. 

3. Monopolistic and monopsonistic economic groups. 

4. Arbitrators. 

5. Cartels, trade associations, and other business associations. 

6. The general social order. ^ 

It is not practicable to reproduce here all the concepts and 
explanations which the authors of the three previous decision theories have 
advanced. The central theme of each of these theories has, however, been 
extracted or quoted. While exact identification of these theories in terns 
of period is a difficult undertalcing, it will be noted that the first theory 
contains elements of the older normative theories in its reference to logical 

1 Q Ibid . . p. 37. 
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process. The second theory may be more accurately labeled as a product of 
the field of administrative science. This field is characterised by: (1) its 
orientation toward sociology, social psychology and the social sciences 
"proper”; and (2) a concern for the broad application of theories and methods 
of the social sciences to the problems of organization. The third theory is 
more representative of the combination of both how men should and actually 
do choose. In it the criterion of rationality is directed toward optimal 
choice. 



Hypotheses 



Various disciplines and interdisciplinary efforts have offered 
numerous theories and hypotheses of decision-making. Having reviewed several 
theories of decision-malting, it is appropriate at this juncture to look at 
some of the hypotheses x.diich have been expressed about various phases of the 
problem-solving and decision-making processes. Although these hypotheses arc 
more tentative in nature than the theories, they do stimulate additional 
thought and provide some basis for the prolific forms of decision-making 
methodology. 

A central hypo thesis of the theory of problem solving is that: 

In solving problems, human thinking is governed by programs 
that organize myriads of simple information proccsses--or symbol 
manipulating responses if you like — into orderly, complex 
sequences that are responsive to and adaptive to the task 
environment and the clues that are extracted from that 
environment as the sequences unfold. 
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Simon, 



The How Science of Management Decision , 
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Uhilc this statement is not intended to assert any resemblance between the 
human brain and a computer, there is a foundation provided for a computer to 
simulate human processes. Programs have been written which encompass 
elementary information processes. It is held, therefore, that there is no 
secret to problem solving because the complex structures of familiar simple 
elements can be simulated. 

A socond somewhat related hypothesis is that: 

Problem solving proceeds by erecting goals, detecting 
differences between the present situation and goal, finding 
in memory or by search tools or processes that are relevant 
to reducing differences of these particular kinds, and 
applying these tools or premises. 

This hypothesis is based on the work of Simon and the general problem solver 
program which was described in Chapter I. 

The limits of rationality derive from the inability of 
the human mind to bring to bear upon a single decision all the 
aspects of value, knowledge, and behavior that would be relevant. 

The pattern of human choice is often more nearly a stimulus- 
response pattern than a choice among alternatives.^- 2 

This hypothesis supplements the basic idea of acceptable choice rather than 

optimal choice. It further suggests that individual limitations may be 

overcome by having many people participate in the decision process. The 

great use of committees, boards and councils attests to the efforts of 

organisations to utilize specialized skills and diverse sources of information 

and experience in decision making. Because of the limitations of those on 

whom the decision rests, most information must be summarized. This process 

12 Ibid., p. 27. 

“^Herbert A. Simon, Administrative Behavior (Hew York: The Macmillan 
Co., 1951), p. 108. 
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brings significant data to the decision naker , but on the other hand tends 
to filter out much infomat ion which nay be essential to proper understanding. 
Group decision brings divergent views which nust be reconciled. At tines 
attempts at reconciliation generate disputes, power struggles, and even 
breakdoxms of the decision-making process. 



The amount of search decreases with satisfaction, and 
clearly, if little search is going on, there is a strong 
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tendency to persist in utilisation of existing alternatives. 

There is a basic economic thought of diminishing utility and the psychological 
phenomenon of resistance to change hidden in this statement. Where a decision 
maker finds that all of his alternatives are not on a basis which permits 
comparison in order to choose the one which is preferable, or the consequences 
of each cannot be predicted, or the alternatives are otherwise unacceptable, 
then difficulty will be experienced in making a choice. In the case of 
uncertainty it is hypothesised that the first move will be to obtain more 
information about associated consequences. If this is not successful, then 
a search will be started for additional alternatives. Where the search 
fails to turn up an acceptable alternative, then less desirable alternatives 
may have to be accepted. In instances where the alternatives cannot be 
compared, the choice nay depend on the decision maker's arbitrary responses 
and his sensitivity to the order in which the alternatives were examined. 

The possibilities for explaining decision-making behavior 
vary from the model of economic nan who is highly rational, 
to a model called "heroic man." 1 *’ 



*%orris, p. 461. 
iSlbid. , p. 463. 
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"Ilcroic nan" nay be the motivator of saints and soldiers. His ethic calls 
for action without calculation of the costs or consequences. One of the 
types which falls in the niddle ground of limited rationality is 
"satisficing nan."^ This type is described as being concerned with whether 
a program is feasible and yields enough rather than if it is maximal. This 
view is understandable when considered in the limited rationality concept 
where man operates under conditions of incomplete information regarding his 
environment and his goals. "Timid man" and "bold man" are two additional 
types in the range that are distinguished by their relation to an 
organisation. With the tendency of modern organisations to expand formal 
controls, "timid man" finds comfort and safety for his decisions in 
regulations, instructions, and standard operating procedures. "Bold man," 
on the other hand, used the "book" as a guide and favors creative responses 
in order to short-cut problems. He relies to a great extent on his 
experience and professional judgment. 

Summary 

Decision theories may be categorised as normative, descriptive or 
optimal. The older theories stemmed from philosophy and emphasised logical 
thought processes. The descriptive theories of psychology, social psychology 
and sociology lay stress on the limits of rationality and the shortcomings of 
man's mind and knowledge of his environment and goals. Contemporary decision 

l^Simon, Administrative Behavior , p. 47. 

l^Reitzel, p. 23. 
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theory is seeking optical choice. Its dcvelopnent has been fostered by never 
analytical techniques and the computer. Portions of three decision theories 
mere presented. 

Hypotheses, although more tentative and lc30 complete than theories, 
have been developed to explain hot; man solves problems. They provide useful 
ideas of things and relationships to look for in decicicn-naking situations. 
The possibilities for explaining decision-making behavior range from 
"economic nan" to "heroic can." In the middle range of rationality arc 
"satisficing nan," "timid nan," and "bold nan." 

Decision theories and hypotheses provide a framework for the many 
decision-making methodologies will eh have been devised. These will be 
considered in the next chapter. 



CHAPTER IV 



DECISION MAKING METHODS 



The literature on decision making is replete with forms, check lists 
and schemes which often have been developed from the previously mentioned 
theories and hypotheses. Nearly every author provides one which is designed 
not only to aid decision making as the particular author secs it, but also to 
elaborate on some aspect which he believes has been neglected. The fault 
with most of these forms is that they arc often applied mechanically and by 
rote. Methods should be viewed as aids not ends in the decision-making 
process. Their place, and their limitations, may then be better understood. 

Probably the first and simplest form of a decision-making method 
was furnished by Dex^ey. He offered only three stages: 

What is the problem: 

What are the alternatives? 

Which alternative is best?^- 

One of the most elaborate methods contains nine stages: 

1. OBSERVATION: 

Assembling and analysing your facts, eliminating 
opinions and impressions. 

2. DEFINITION: 

Defining your basic problems. 

3. PREPARATION: 

Gathering other pertinent data. 



■'"Dewey , How We Think , Chapter 8. 
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4. ANALYSIS: 

Breaking down the relevant material. 

5. IDEATION: 

Piling up alternatives by way of ideas. 

6. INCUBATION: 

Letting up, to invite illumination. 

7. SYNTHESIS: 

Putting the pieces together. 

8. EVALUATION: 

Judging the resultant ideas. 

9. DEVELOPMENT: 

Planning the implementation of those ideas." 

For the purposes of this paper, and because there is much duplication 
and overlapping between many of the stages of the various decision-making 
methods, the stages of problem definition, data gathering, alternatives, 
evaluation of alternatives, and selection of a course of action will be 
discussed. This is done as a matter of convenience since it is obvious that 
these stages could be compressed or expanded to suit an individual's desires. 



Problem Definition 



Problem definition may have many facets depending upon circumstances, 
conditions and the type of problem being considered. Its importance as more 
than just a starting point has been indicated as follows: 

The split views of the Joint Chiefs of Staff arc usually 
the target for most of the criticism directed at our defective 
strategy making. Actually, these splits are in the main symptoms 
of an ailment, not the ailment itself. They are most often 
specific cases arising from more fundamental issues which lie in 
the background of the day-to-day divergencies of the Joint Chiefs. 

Until a Secretary of Defence requires the Chiefs to identify the 
basic divergencies and to present them to him for decision, it 
will never be possible to avoid splits or rise above piecemeal 



^Lee H. Bristol, Jr., "The Creative Approach— Definition, Preparation 
and Analysis" (Fort Belvoir, Virginia: United States Amy Management School, 
1961) , p. 49. A talk given in the Military Problem-Solving Seminar. 
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action in putting the Defense house in order.-* 

This statement reaches to the heart of problem definition: identification. 

A problem must be identified, not by its symptoms but by its causes. In this 
regard, Cracker has stated that symptomatic diagnosis --the method used by 
moot managers --is no solution.^ Instead he indicates that more time should 
be spent on problem definition, and that this is begun by finding the "critical 
factor." 

This is the element (or elements) in the situation that 
has to be changed before anything else can be changed, moved, 
acted upon. - 

Isolation of the critical factor employs two subsidiary approaches from the 
principle of "virtual notion." The first approach assumes that nothing will 
change and asks: Uhat will happen in tine? The other approach projects 
backward and asks: Khat, that could have been done or left undone at the 

time this problem first appeared, would have materially affected the present 
situation? A second step in this view of problem definition is to determine 
the conditions for the solution in terms of organisational objectives. This 
necessitates not only a knowledge of the objectives or goals of a business 
but their prior establishment. 

The words goals, objectives and purposes are used in this paper to 
indicate organisational raison d'etre . Because of their importance to the 

^Maxwell D. Taylor, The Uncertain Trumpet (New York: Harper and 
Brothers Publishers, 1960), p. 116. 

^Drucker, The Practice of Management . p. 354. 

- Ibid . , p. 354. 
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entire process of decision making, they will he discussed as they affect the 
various stages of the process. One author has underlined the importance of 
goals to our nation by stating: 

We must understand the goals to which we as a nation 
aspire or we will not be able to create the resources to serve 
these goals. ^ 

This statement points to the fact that efforts must be channeled in established 
directions if we are to solve vital problems.^ Objectives serve to set the 
framework within which a problem is viewed. It is conceivable that two 
organizations with opposed objectives not only would react differently to the 
same conditions, but would take opposed views as to whether a problem situation 
existed. Decisions made at any level within an organization should be made 
in such manner as to advance the organization toward its objectives. Where 
objectives are not well established, or are in conflict, there will be 
differing views as to the seriousness of a problem situation. For the firm 
interested in making a profit, the secondary questions of immediate profit, 
long-run profit or a continuing rate of profit arise. 

Before a problem can be defined, there must be an awareness of a 
problem situation. It has been characterized as problem sensitivity. It may 
be the difference between the successful executive and the "muddler." 

Problem sensitivity is included in a larger stage which Simon has termed 

p 

"intelligence activity." 0 He refers to it as finding occasions for making a 

6james M. Gavin, War and Peace in the Space Age (New York: Harper and 
Brothers Publishers, 1958), Chapter 7. 

7 

One method of determining whether a basic problem has been isolated 
is to ask the question: Why? The answer should lead toward a particular 
objective. 

Q 

Simon, The Hew Science of Management Decision , p. 2. 
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decicion and states that executives spend a large fraction of their tine 
surveying the economic, technical, political, and social environment to 
identify net? conditions that call for new actions. 

Finally it should be recognised that all problems do not require 
decisions. Drucker has suggested that effectiveness is hampered by spending 
time on unproductive decisions. He cites the example of status conflicts 
where there is no right decision. In such instances it would seem unwise to 
attempt any detailed problem definition. Further, it should be noted that a 
problem requires solution only when there is a demand for a changed situation 
or resistance against threatened change. 

A bridge to the next stage of data gathering is provided by Tead: 

One has to identify carefully the problem to be solved. 

One has to become steeped in all the factual data and their 
implications. ^ 



Data Gathering 

This stage in the decision-making process may be the most expensive 
and time consuming. It is for this reason that many problems become stalled 
at this stage. Where it is obvious that the costs of collecting data will far 
exceed the benefits of a right decision or the disadvantages attendant to a 
vrong decision, prudence would dictate that a minimum of information should be 
assembled and a decicion made accordingly. 



9?eter Drucker, "How to Become an Effective Executive," Nations 
Business (April, 1961). 

l^Orduay Tead, The Art of Leadership (Hew York: McGraw-Hill Book Co., 
1935), o. 132. 
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Sources of data nay be classified as intern*! and external. Geae of 
the utandard and useful courccc of internal data arc: 



1. Accounting records and reports. 

2. bales records, iaweleas said ca!essaca*a reports. 

3. Production control records. 



4. Ilatcrial control and inventory records. 

5. Quality control records. 

6. Shipping departocae records. 

7. Deceiving reports. 

8. l&aa agessent rngiaaoriag and tisao study reports cad standard*. 

9. Personae! records. 

10 , floport# sad records at t 2 ee.tia. 3 c of oocnittees, boards and other 



groups. 

la using cay of the above reports or records certain questions should 
be ashed to ascertain the validity and usefulness of the data: 

1. Are t» edition* under which the data wore recorded clearly 



understood? Productivity during a period uisen a ucs? product is introduced 
nay differ taarbodly after production has been under. .’ey for sorsc tine. 

2. Can a ample of the. information be used rather than a corsplcte 
study of all available data? 

3. If data arc not we liable, cm e system for recording 



in the future be established? 



4. Arc the data being recorded so as to achieve cosecthino like a 
reasonable balance IxKtwcen storage cost and retrieval cost or access tine? 
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Ltmi&lly creative, bus r»y teruula/, an ua>.". canulx^ of znc 
creative pracewo amt &Iibaraucl? putting it ;^. ork, » nan an 
cujnent vlMtctvcsr eruptive ability fees uoy have.*' 



An operative defMfciaa <4f fcUo crcaslvo shinldns prxxaa ia: 

Creative thinking is the process of bringing a proWLeo before 
one.** aind clearly an by imagining, visualising. •'vpjwsiaj ntwiajs, 
aanoerj^Xatiats* or the like on* then evt,;!xm£&a& or an 

idea. except, raaiisatica. or picture along, an nr ni^QVzvm^loml 
liues. Is involves 't»4/ can* raflc-<.,rio« tads®*: than acci-ee.*-* 



•fcsaa of the &oaoidc.rario»a ia^rsanfc to the creative thinking proven 



arc dbnt ca idea onanist* of tauwa cksscata and shat the #e .ret of creativity 
i*. cudtoaity abc/at ska universe. A poeltlvo attitude Sward eawplefcc freedra 
of idea.: iu equally la^ortims and lias bu« ctrocucd by asacroaa authors, 
ioaom refers t* it m the '-’dcfcaaent of judsaaat prittvipl*. 

Qek te*3mi<|ov for at imitating the .search for alternatives i* to uoe 
a fo.sa of u.Xf-'iatovtogattion. Is is oioltau in .kssc sespact* so the type of 
gatut;uas auked by msageneat engineer* and industrial taagisx-era fo: work 
siapXif !• atien. “Sio technique. consists of tin© folio* *ing quest ions: 

PUT TO OTSEil WtEtii He.- cay* to use as is' Other uses 
if sonified? 

ABAFT; wftu&i; else ic like this? Jhat other idea Coco this 
suggest? Boas post offer parallel? •.1m»; could I -.;epy'< '.3u«i 

weld I axilasteV 

HQSITY? Hcv swiut? (siw) Gbmi&e £*i*aiag. uclosr. set ion 
s^und. odor. fu«s. shape'/ Other changes? 

IF^TIST; wUas to add? Usro fcim» (fcoacer frequcacy* 

StviSCvt? Junior? tasigar? Thicker* E::tra value? dluu 
ia^.*e4iaats Duplicate i IfcdtlplyV Eaaggnraacu 

U2XXFY? Miat to subtract? Staaltarf Ceadtoeed? lUniaeurc' 

Lae-ar* uhtrtotr? Li^itor? Quit? bsvcaaliao? ipllt up? 

Xtedars-tata? 



- Xbmle.. !U Jones , p:c;cvfrf.vjs ckcXufvp I kv ^y, (&xsoi*ood. Illinois: 
Hidsaud D. In la. la-., 15?) p. 54. 

^Juhn P. Mac. Sir Cvecdve Thinking Process, Ind iana 
h.vlf Val, CTL. tk. (February 1 54), p. 5. 

4U Aias F. Ct-hom. ‘Friti-iplas and Frueedu et cf Creative Uxinkins— 

S*> tvi.t JJcveiopsxncs. - 1 tS&iitesy Crcetivt* frwhlm-Solvint Scsainar* Fort Bclvois. 
Vit*3iriia, U, S. A «g* Bar^yecxat Ovlioci, 141 p. 14. 
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STOSrranje? Who else iaatead? Uhae elm instead? Other 
ingredient? Other material? Other process? Other poster? 

Other place! Otter approach? Other tens of voice? 

SKA.SSA2X3S? Iteeretenge coiepQSMMMee? Other pattern? Otter 
layout? Otter sequence? Tx& a&poss cause end effect! Change 
pace? Change schedule? 

3SVES35? Trasaapose positive and negative? tew about 
opposites? turn it backwards? turn it upside down? Severaa 
roico? Change shoes? turn tables? turn otter cheek? 

CQS&XSE? Itow about a blend, aa alloy, an aaaer te aa at , an 
omerJAe? tosbine waits? Combine purposes? Ccsabiac appeal©? 

Oaabias Ideas?*? 

Croup techniques for discovering alternatives include ’’braiiwtorsains' 



and ! 'te» groups."*^ * 'Brainstorming” lends itself to problems of product 
dcvelopoent or lapyovaaote . The purpose is to create a wood for the free 
£1-05/ of ideas. Hi® rules of "brainstorming* are: (a) '‘judicial thinking” is 
not permitted, <!>) suggestions are esaeouragsd and none are regarded as being 
ridiculous, («) a great quantity of suggestions are desired on the promise 
that quantify breeds quality and the best ideas seldom costs first. Advocates 
of '’teainsecradng'’ believe that the group process produces more ideas than 
individuals working alone since each idea expressed my suggest a similar or 
related idea to another person. 

“Susa groups’* have teen found effective for large group* of 40 or 
wore who ere at tempting to discuss a eortpicx problem. In order to get the 
benefit of everyone 1 e ideas and to promote participation, the large group is 



broken into small groups not exceeding eight mashers. Each of the "buss 
groups" is given & limited specific opes t ion, which is a part of the larger 



1953) , 



^Ale» Osborn, Applied laa^iaatlon (Iks/ York: 
p. 284. 



Charles Scribner’s ^ons. 



’Brainstoming" is c. technique invented by Alex Osborn and described 
in Aoolied Isagination . "Bus® groups" were originally developed by J. Donald 
mi Ups. tee J. Donald Phillips, ” Report on Dimension 66,” Adult Education 
Journal (7, 194S), f*. 181-182. 
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p~v er, f*o oinsidcr, A* eh- . ... of about con .i-jutc- a upolxamn «L;.ign«ccd 
by each of the ‘bet- gwaji' to&stts on the «*-€• tioa to the eat ire raeetiv*g. 
One of eh* prime values of this asetfced ic that each participant t& required 
tw give special attention to a phase c£ the complex problem cel to co-or.it 
htr.uclS orally. 



The "scientific rsethod* of looking at alternatives is to apply sense 
racauuresaent of value to the predicted ©uteosnea. Its a© doing the outcomes or 
cons--. iUencea nay then be evaluated in homo of the extent to which they 
advance an orsatsiaefcicn toward its objectives. This, m has been previously 
noted, net only requires that objectives be forsnlated and published but that 
a relative ranJsirr to assigned to thea. 

Value rra un > x : 1 out ceases in evaluating alternatives require*, were 

analytical e££vt\. Jwn any other phase of the decisionmaking process, one 
of the cost difficult problem, which is not always onrmvrataiJle, ia that 
sane alternatives do not Lave a ctcrson basio for ts-npsriaoa. The decision 
tnabev my th.cn find himclf facing obtuse choice* ujLiiiar to tho-.c posed -y 
the facetious question: r ' , ould you rather calk to work or buy your lunch? ‘ 

Busiae-s organ! cat ions avoaily evaluate out cones in cout cr profit tcraj 
booed on historical cccountiu^, data and ifcu projection. Ikr, - *vor , all 
alternatives cannot he precisely evaluated in tiu-.c ter particularly where 
alternatives which affect objectives such as go d -ill, job satisfaction, 
safcc.y, and other intangible# ere concerned. The ultimate air. of the analyst 
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'i- . tVfA'tisticc-, to oc.'aU’t* ooj.euive at»chc*dfc valuatinf. iatai 1-1* Iu 
this • gard, one author uays ; 

TV reader -houtd be unracd that thl. 1* not only the aost 

rcarit part of the, analysl® of decision, but ala>o the 
difficult aad saust primitive with respect to scientific 
elevoiopsaent. Indeed, ucebs people believe that science can 
ivjver tacZ«» mdi of a coatrilctien to the problem, while others 
strongly disagree. ^ 

la one atudy of a boeineea decision it was found that the evaluation 
of alternatives is a ctv.de process. w In sows situations a choice was undo 
betawsa cxipcting alternatives while in others it was a ratter of accepting 
or rejecting a single coarse of actios, dome choices vac* made on the basic 
of relative costs aexl savings while subsequent related choices were based 
entirely on aorraeaietacy criteria. In evaluating censeruences, attention 
acesaed to focus on the feasibility of alternatives where feasibility aeant: 

(l) I- the aoaay atasilrbla for the alternative? (2) Is it clearly better 
then the cz* 

The literature on decision inching is generally rather vague on acthous 
of evaluating; alternatives. Xa acre recent years it has been cn-toncry to 
state that evaluative is assisted by oethods and techniques suet, as ecsmonsiic 
fare-cast in j, norhet projections, linear programing and gazae the, ry. “*'• One 
wathou of *igMag the alternatives iavolve-t, ste -tops. Thcac are: 

-^holand N. KeSXcsa, efficiency px Goverrryrit through dy^tc' 1 . Analysis 
(Itew Y®*k: John tiley and bon-, Inc., 1953), p. 7 - . 

2*5 

fcichard It, Cycrc, SfcrJwrt A. -loon, amd Donald *». Trav, 

‘Observation oX a Susiaaas Decision,'* J.-- uytvtl of Ivuiiruvn- . JJ12X, 4 (1.56), 
pp. 237-244. 

*** 

newer analytical techni jnea and theoretical approaclass will oe 
discussed in Chapter VI. 
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1. Uncover the pcmls-cs gets joro to each alternative. (Proaisei; arc 
v-liivd as utataaeats containing a description of both carat and result -tiich 
arcs • * oc-t! pertinent to she alteniat ivo being cxaniited.) 

2. Separate the premises pertaining to each alternative according t** 
whether they point to a desirable cr undesirable effect in achieving stated 
Seals. 

3. Chock else validity of whet would occur in case on alternative were 
adoptee. This involves tSeterraiaias whether the validity is tseacured by a 
factual dxr act eristic, aa objective or agreed upon acasu ring rodj or by a 
value characteristic, which is a subjective end personal standard. 

4. Test the validity of the salient prcnis&es. 

5. iJelgh tie premises pertaining to each alternative with a view 
toward ascertaining which ones will have the greatest inpact on desired goals, 

6. Bet eroine which alternative will provide the greatest total 
aaount of wanted results end rise least amount of unwanted results.- 2 

These sirs steps provide a csore rational netlsod of evaluating aitemat fees than 
judgaent based on experience. Ulietlier they will lead to proper evaluation 
i nay depend upon the decree of uncertainty involved in each alternative end the 
relative weights or rankings that are assigned. Evaluation aaty be suoaed up 
by the s&a&MNM t: 

Decision tasking iaoiics that there are alternative actions. 

In fact to mhe no decision la a decision in itself. . , . 

Tbo probable outcome of coy decision usually receives nuch 
consideration. Jkn attempt is s&de to predict ceaaequences and 
then make tits decision that apparently wil| result in tins events 
that arc judged best for fcho orssniaatioa. ^ 

22 Jama t ;s:cfutivr Pmqis&sa .ffitlT n* pp. 53-3-4. 

^Carroll L. Jhartlc, Ifeecutiva ffcrfortaance aa- lcadors!ifn (Englewood 
Cliffs, !lew Jersey: front icc-Hali, Inc, , 1556), pn, lo2*»233. 
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LSI 



$tnu&M fcfeai 



This wtop in ..lift pwcwwo popularly receives the aoot attention be«Ai*c 
it is the fine! jaaEuoafc la the decis iosi-aafcing; pvoceaa. It is tlie step, 
JjoMever, on which the leaat ansnnt of tine is r&jtalrod if the previous steps 
have been properly performed. 

I.liea an executive m&m a decision, there are usually a variety of 
course* of action available to hist. However, others la an orgoaiir-fttiott have 
f**» 4 decisions which influence tlie available couracs of action. Often this 
oceur- to the point that the decision naker hae only one logical course of 
decision. The Question then arises: Vise lias nsdc the decision? This concern 

\mc voiced cany years ago: 

vk> issch goes to contribute to executive decisions before the 
part which, the executive head tabes in the®, which is indeed 
3«j3Btlneo ’.sorely the official proa: l gat ion cf a decision, that 
the conception of final asitfeority^is losing its force in the 
present organ! rat ion of business* 

And similarly: 

An executive decision is a nesaoat la a procetw . The growth 
of a decision, the eccuailation of authority, not the final step, 
is chat we. need neat to study. ^5 

Toe executive or swatter does of esour*# have the right to ~ay yes or 
no to my proposed alternative. Tills involves acre than appears at first 
glance, particularly whaai it is realised that: 



* i! tiaxy P. Follett, “Tlio Illusion of Final Authority, 1 ' a paper 
presented by Mary Foliate at a taeating of the "Taylor Society' (cow ch* 
“Society for the Advancerant of IfaMpeeat") in Mew York, Socsasbcr 10, 122d. 
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The fine art of executive decision canal *sc in not deciding 
questions that arc not now pertinent, in not deciding prenaturely, 
in not tsakiEig decisions that cannot be effective, and in not 
Tanking decisions that others should ual:e . *■“ 

Thi« statement suggests chat decisions are not always nadc logically on cold 

facts end pure reasoning. A similar view lias stated that erseng the oilier 

factors which asset he considered are: the personal desires and goals of 

subordinates , the conflict of personal and company seals, timing, and the 

knowledge of when to be prompt cad when to be deliberate. This vi ev further 

states that an executive mat take ri»ks courageously, without evasion, end 

O'? 

decide ufcat considerations are the mot important . * ' 

While rational decision ashing nay be sought, the selection of a 
course of action remains mcii of an art. 

It should bo further noted that the steps in decision caking are not 
always followed in the sequence in which they have been pre-sented. Tliare is 
often muck bad:- 1 racking and, depending on the situation, certain of the 
beginning and intermediate steps nay receive no consideration whatsoever. 

Suanarv 

Various decision methods containing fron three to nine or more stages 
have been devised. All of the methods contain the basic stages of problem 
definition, alternatives, and evaluation of alternatives. In this paper a 
second state of data gathering cad a final stage of selection of a course of 
action have been discussed in addition to the three primary stages. 

- Barnard, T he Functions of the Executive , p. 132. 

^Perrin Stryker, ’*How an Executive Ifc&cs tfy ilia Ittad,” Fortune 
(April, 13G0), p. 114. 
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Objective-, purposes or goals must be kept in mind when applying a decision 
ran t hod. Objectives are particularly important to the frying of problem 
definition and the consideration of alternatives. 

In any decision act hod it should be remembered that methodology 
should not be utilised mechanically or by rote. Decision methods are aids 
not ends to facilitate thinking a problem through to a decision. In problem 
definition it is important to seek the cease of a problem rather than deal 
with a symptom. Asking tho question n wkf7** often helps to determine whether 
a problm has Joaen Isolated so that the problca -solution will lead toward 
attaiment of an objective. She second stage, data gathering, ic perliaps the 
:ao.ut time consuming and expensive step in the decision process. Probability 
cars? ling is a useful tool in providing meaningful statistics which describe 
characteristics of a problem at lesser costs. An understanding of creativity 
will speed the search for alternatives, the third stage. Gome of f3ac 
techniques used in finding alternatives ere check-lists, "brains torwitis' * and 
"buss groups." The fourth stage, evaluation of alternatives, is the most 
difficult analytical step. An adequate method of comparing alternatives 
•which involve intaagiblas has not been discovered. Part of the difficulty 
stems from organisational inability precisely to establish objectives and to 
determine tliclt relative precedence in particular problems. In evaluating 
alternatives an effort should be cade to differentiate "fact" and "value" 
eons i derations. Selection of a coerce of action, the fifth stage, is the 
least tine consuming act. Its practice, however, ic more of an art than a 



science. 



asf&tzi* v 

G3CB? BCCXSXUN lusmc 

Thews have beer* prmijom references to group deeialon talking and - - - 
e£ the gc-up techniques which «ay *o» Applied. In general, however, prev- •• - 
chapi-'r*. have ts^Imsiwod decision iaahis3§ by individual*. . Out* imucraclc 
•.ocie-y place- great iapostar.ee oa wise group decisions. It i* impart cat t - 
vaadaratastsl then Ikjw the federal geverzeaent *»d brstoe;»o and industry mke 
decislae* in the group ersvi torment. 

Croup zaaangecjent has increased trcaser^oualy since the 1000**3. It >iao 
been esplaiaed cm follows: 

Au soots as a ssansger i*» forced by the growth of his company, 
the variety or ecssplsKizy of its product*, or the fchaple 
j*e graphic separation of its plants to establish broad policies, 
ehart hijh strategy, and savior oparations-^tlica the Teenager 
finds hisasolf in conference with his peers. *■ 

i< -animations are the answer for preblcso*. too cawplat: to bo handled 
by roe individual. This rtcsEss fyae the limited taaeaory* short spaa of 
Wu - .n, and overall physical Itedtatims of one person to consider, IjcI-u 

a** - kilcat© on a riyrla- ■ £ large and mall problessa, Cause .seat ly, 
or. jtuir«ti*-o by function has been tU- basic rsetboe! to <1> bread: down problaaa 
into c .'v-KSt parts, (C.) to aaoiaa -V 1 r: r x, ;*« lui 1 Ity for .baling vith the 



^&orryna.i Insurer, * . taao&iaat by Cocniifccc, ’ gerto ’> (April, 1553), 
#p , 143-147. 
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ecijp ' . w .. to various level, and sp- c ini i rod -.nit » and (3) fco co'.-rJiruu.v ti— -■ 
•aparated efforts in a preceo- of crfjeai am ionai decision and action. ^ 

.'ith the growth of or^anisati«M and the ceaplexity of problem it 
Wj boon maeaaary to utilise bcaris, councils nail eoeailttocs to aecssaplish 
4 bo u^vtUmition function, Diucussion, else priaMty ssecUun of group- , has 
sOCa 

discs** isn is oral* involves a group, involve* interaction, 
is purposeful, and proceeds sy»t«aafc£c*ily. Ksx&cr* meat accept 
grwap oriental iQ*woou*idcx what is in the best interact of all 
or most raorabsara, !5etl wda «al ends ccmai^sro-'. crpyropristci are 
dwfccrstiujfrd by the attitude* , values, cad objectives of tkc gr^up. 

C roup It oi ulon C^n-s i aatn 

ilfoblc i -.lying diJtuvuij* ia a phaoe of a larger procc--^, 
delibocawi-u. It usy bo represented try a emstinata: sicilar to the one 
described in tl.- previous chapter on Decision Is&iag Uothoda: 

?S- bl& 1, 

JWfiaiti^a., 

Analyci . 

-■-.s>6tcd Alternatives, 
seighin^ of Alternative. . 

Dee! lists. 

The. deliberation costimost wuld ho axaplct : if dseioiua could be reaches! 
uLcc-viJS. $Um dlscu^Ion pruceos. This i* sot the case. It inset be recognArcJ 

■ Saitaal, aagV^gcwqajl fpr Decision llnhlrr".. p. 140. 

^Halbert 4. Gulley, X.,s.\~.;i,v:., Cs^erc..?.*. .era'. dr. r> ,roce-i.. (aw Utrb: 
Henry Holt end Go. , 1363} , p\ G, 
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one xj: i i- i a... Hi -u ihaix vrusyfci a cf a .>itvrti-n, it. 

4 i- 4 -i>“i- * <•»!' j jJw ':*.C .-U’.-.: *. 4 "' :•■* jw*f * t«r:- * ' y-.rtic l*.o 

i<.« ,*j.ja*y *»> ;ha; ocuy &*.'„? -soSuci^a i» proper, they 

^ J — it. 0*. — A.i— A.A* v. y — r '. V- . *AA« V. A - ^ j. vto C»J*A »' f —A «. .& <■* A.-A#^a. » a*VH« V - ■ h/wuC 

V. - - . *it i^etor has ravua:»i group erientoti-a ana hsu s«*6» rtai^t* *1 

.y-T 5 uat,in s 2 tha ca Iti* vlr«. This thanks i* os»o cf a..tit> -*' o - 

at>j»w:ivc, uincts tlK. debater jU a. laager weaeram ;ith fl*» gv«xip cH-xt t- 
r*auk . ■ % H_on iuu ^ tab is to moot: if two ail of - ■- croep, 

re debate eager* the ^pcewp-de* iniam psve«x», the deXineretion 



<£Piiti;r.;5t.» "- aSso ayyeetrn a.., fallo. ■ : 
« aT - 

baiiaiti'-r. 

Amly." ia 

Jirj^cstcd AitcnMttiwti* 

HJaia*, of 

tX^iAion (lMp 3 *.Aible) 



Advocacy on Alterative-* 



(fouoible rafcuea. fco !I.;. .^ainn) 
(Fraaibia x*c*te) 

Dcc:L>lo‘P 



All <U^cur. i , ! ; -v**r» xvo oot <z&3ar token rith t!«t t --rpoo.- ci 

rca ;i _ c l^ wa fli e - 1 ’-i , m • ttkfrx fey J .cyr ion or c li'xaration. In tjsay 

i*si.ta.ir. i.i;. cr.i.-j}fxtm &*r only to ha*-- jt*J-.r. apprised >Z current 
k*prx?‘Uii.j» t vt t# pemit zaato byeoilotJUan of their tar»ec<:. Xu general, it 
soy N *o*i to p'*- . ;tf si tail a sr »>***.«». This type o£ dioc-n^-i-ni i- 



'la wae par .icular iastars-e , Atsxfcfl uvrvi*'* . .■• .-vax -. t -gulorlvi 
(/L> v.) €*, ssittce* 1 ifwtXArtlj&a $&*n.u t<- « »>coianitfee<- x&mtt rocojiixe that 
the?* rill fee hferor dii£t : t *i 0 pi 1 J.ce. lu or«J x to lusve .1. M.m& it ol 

■Jiv*x - it vIcmb, t5» AJff* providu* f« ti* '•':*w4aa ci 1 . /.rity 

vi* ••; iv 1 •*&-. -j.’ticttAe,. 

milcy, .r«- ,^gl qyr.n gg-y-anAg, p. 12 . 
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boat Ha t participation, , sacvit-ratinj as- ■ svm .** w«y coero.nication 

. *11 c^r.l^yccc cat.. • J3&u>' hatty fcapr -ve —at- and innovatics far. 
r©^iX<.c' free the plac. 

It 1& ■ <.l)' -"vc xv.c jr*w> piHkksca Letter -..xlity decisions tba. 
t^lviiuaio tfetWais ly» ‘Sostp deeiaioaj <£uor*cteriac tfa operatic i. 

vf Lstr ,- .■: rpcrtei- i*jcsi General Ifetors. iSost: of thee. cotxtitt- . . 
cru eor^voad c £ apeciolio&a -sapae renting different croc-. of laww ledge. elan* 
vlti, . nnr&l officers vi# repr**cj* dsa cporatiwB as a whole, Each priaeats 
data LCi /plMosu aid c* ot saa**eresscRt , A toy MNfttS** or the group a~si 
tbea u»vt out el:o. fact and value praniaea of the various alternatives and 
*: : :lde & particular course of action. r ' Orowp decisions ra»y also he 

j%r«. ecl fey jthor voacidarstloM, each as: 



(1) social Idle vice. *£ ethers in d*i r . .p, 

(1) Motivation to eonplcta a ca-1. <s#cxe««s filly t^ey he 
-« rcrcut in t,#c pse^aaca of other-*, 

(i) rsc.eeo.ji ^ « -cv>* 2? csmmnltati^, ~m& teas it in si .-uCT pCaX. J t,, 

e- . refining ’ v£ idaa , 

(A) iati/iCcci prspaoaiy, bei» a xxjacceJ to prscvuoe- at 
’ , -plianur, evaue^sir.*, r>roul.sa itvd reject ioa' * au.*u ijscreby 
" *; , ,'lted os* -' it a explicated uay Uv ace 1 via- at 

w - t . so pro duel 






IU, a;* v'ciiative aJvaata - of i^x-vp detUivw tare oia liar to tao^e 
•:.. #<*.• -..•«* i>r tti • • -i» *r of a ** *ci • i • *1 unit, Ir. caa sto--y t-*.- 



HypcthaoJU 'ira- advance- chan v*- ee <•_ c— , ■ itesi.ee, s^rsuaicatiou. arsd 



I! • sold, .-, -o, liake Decision-, r r'.n-> (August, 

i.s:>) , . ?3. 



l0 * ii«?» Bk< 



P« XjJ* 



65 



information, and motivation account for the behavior of a political unit.H 
This hypothesis led to the formulation of a number of propositions regarding 
decision mailing in the U. S. House of Representatives Rules Committee. 12 
These propositions are: 

Proposition 1.1 When the spheres of competence of a 
decisional unit are not explicitly or completely prescribed, 
individual members of the unit are required to interpret their 
competences for themselves. 

Proposition 1.2 When spheres of competence are not clearly 
defined, diverse loyalties compete for an individual's allegiance. 

Propositions 2.1 and 3.1 A decision maker interprets his 
competence in terms of his information and motivation. 

Proposition 2.2 The greater the prestige of and respect for 
the sender, the greater is the impact of the information on the 
recipient. 

Proposition 2.3 In any organisation, an informal 
communications network grows up around the formal structure. 

Proposition 2.4 The less the flow of information from 
system sources, the more reliance vrill be placed on information 
within the decisional unit. 

Proposition 2.5 The greater the dependence on information 
within the decisional unit, the more relevant is the previous 
experience of the decision maker. 

Proposition 2.6 The shorter the period for decision, the 
less thorough the search for information. 

Proposition 2.7 There is a point beyond which further 
consideration will not yield additional information. 

Proposition 3.2 The values and objectives that guide 
individual decisions in organi sat ions include organizational 
values and objectives. 

Proposition 3.3 The values and objectives that guide an 
individual's decisions in organizations include his previous 
life experience or social background. 

Proposition 3.4 Organizational values and objectives may 
conflict with non-organizational values and objectives. 

Proposition 3.5 Resolution of conflicts between organizational 
and non-organizational values depends on one's estimate of the 
strength of the competing demands. 



-III. VI. Bruck and Burton Sapin, "Decision Making as an Approach to the 
Study of International Politics," (Princeton, Hew Jersey, 1954). 

^•^James A. Robinson, "Decision Making in the House Rules Committee,” 
Administrative Science Quarterly (June, 1958) , pp. 473-493. 
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Those propositions , although based on a governmental political unit, 
contain coao interesting concept a regarding group decision risking. Sane of 
'die propositions my seen to be elaboration of die obvious. however, it lias 
often been clique diet the obvious is not ac obvioua as wen first supposed or 
that the obvious does not agree with the facto on which the obvious we- 
accursed. In these propositions, it appears that the individual ucabcrs of 
the House liuieo CooEilttoo receive little instruction and arc subjected to 



various pressures ffroru larger groups within the organisation. Ccer&inication 
channels arc crucial to a taesaber’e conpetenco, end his strongest not ivot ions 



ere to cacply with the wishes of his party's leadership. Ikx&eza are 
influenced by \;hz : * scat the iaforoatioa scad the '’word'* is usually received 
froa the party leadership by informal cossaunicaEioaa. ITacvc information is 



not received from any information channel, smashers mat rely on their own 



cirparicncos, inferences frets similar events, and their own values and 
activations. This factor of dependence nay permit prediction of a uebher's 
behavior if enough is known about the aeaber's background, education, 
experience, attitudes, etc. Bearings lie Id over several days revealed tliot 
there vas a point at which no additional infomaticn tfca obtained, only 
repetitious questions and answers. Cr^anitational values are preeminently 
in the area of cooperation. A pungent cpi^raa attributed to the late 
Speaker daybura Jjs: "’To got along, go along." la resolving conflicts between 
organiaat ienal and noiKirsaaisotionai values, survival is valued nore than a 
single vote. 
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.<st!*cr tw >c • -• it j.-o. are -•-N-r..lct*iy applltai ic c. - as* 

It -v-v the • a Xitary vvrviccj neod act V. or . They * vide 

.r* indiuati. vf the tigniiicaaa#. c£ cpticr* o ol ‘'x-^cettec, iofvttwtion and 
u. civac-iae it "tout* deei.Jiio'r-*. .rush fcncy pursuit grt-tor iisci^J: into tU* 
ausitr..‘0 ol group 4: elision ssafelag. 

* • -ourcco of vesfiaWlofi art »ai*i fct eee#fcu* for iat-ractin; 

aad the teeucncioa of gpsrou’,--. Th*u© are (1) personal variables cad ( .) ,-ro 
pv. -or. ar*I situational irariaMe*,!* ?eracnal vsria^i'-* era: 

(a) Tb- spouat of relevant infosnatlsa each per**m poooewsc,. and hi* 
acocj - t: jMKCtinesse soaiv-rials. 

<U) Each person's ability to reason. 

(c) ts.-h par*. art ico las ica— IXa altili la uoiag language ar.d 

aau*aaJU»tiye. 

(1) Koch p&?«an'j rthical standards. 

<•■) The csitsat to ufcidi each person toads to bo dceiiiwsat or outa isoivt, 
Li.x' or «fefs*u, tactful or uaugc&ftil. 



Croup pr- ( * trtics end siiruatloeal variables SsShicn affect interaction arc; 



(c) aSso typo of group. 

(b) toe nature of else grow?’.. task or s'iaIc, 

(c) TU ticse avail able for the dlsasasimu 



<d) Physical arraaysaeiX* , including placoacnt of ooubcrs. 

(c) Croup 5V?ffls or * smlardo . 

<f) 2yp« of leader«liip and the outsat of group acctptaaeu of the 
leader. nip. 



1 Policy, jttaEdMllMi. ,$ I pp. 51-82. 
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All of those personal cad group propesrfciaa arc variables. Ckjtujcvucntly, 
generalities cannot be i3C.dc about every discussion situation involving every 
type of person. 

Shore arc sw-serous disadvantages of group decision noting. its use 
should therefore be restricted to situations where those dioadvantagpa will 
not be encountered or where preparations have been node to nluinirc these 
disadvtatageo. First, discussion is always tiac conruning. Each neater is 
desirous of having hie ’say. ’ In t»c£ caeca there are no short cuts to avoid 
this occurrence, and it is often necessary to full and conplctc understanding. 
Forster, teeny periono feel t5icy mat taaifce an impression, on tltcir boos or 
otters, even if they only offer in different fora what nay have already been 
said. Second, discussion is often wasteful . Shore ere usually false start- 
and caay unproductive etiplorations. After mch dioeaocion it la ocaetinea 
die cove rod that the group lias no authority to da anything about a particular 
problca, or ttet an answer is neither nee dad nor desired. Third, discussion 
can after a t»int he corse a substitute for action. Calling nestings and 
attending tinea can hccooc an addiction with seas people such that other duties 
are severely neglected. Fourth, discussion can be indecisive, hospenoibility 
for action nay ba m vague that no one neater can be singled out as the cause 
of the delay. Ir* other situations two opposing views say split the group to 
tte detrioeet of any sort of unity of action. Finally, the group nay be so 
constituted that sane tieaters will not ape ah because of social or status 
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pressures and foar of disapproval. Helpful eriticlsne and valid objections, 
which nay ceoo to light after a plan la executed, are irltliheld when exsst 
needed. 



dclatlonsliio of Crown Decision ihf-.ina: to the Organisation 

Within an organisation there arc various levels of individuals and, 
nror.pt who are cucjftsed in various stages of the decis ion-esahing process. At 
the lower levels, policies and higher level Instructions enable groups and 
individuals to nclxc decisions within the freejo of reference supplied dies. 
Policies usually are formulated to provide guidance for repetitive situations 
that have previously occurred and are likely to happen again in the future, 
dierc mnprogrorised situations arise, it nay happen that the problems is passed 
to the hierarchy of an organisation for decision. 

CSiart 1 shoe” a no del cycle, of organisational operation. ~ k!l 7lv e 

upward steps here of raw information, processed information, professional 
jed^wsat, advice and recacrcndat loirs roughly correspond with those described 
in dccis i^n-aaltiiig nc; tiroes . The dsvrrsard steps are those concerned in the 
execution of a decision. It should bo noted that die logical starting point 
is the situation. However, iafomation ecoetiaea reveals a situation, action 
in one situation nay cones iocs create another, etc. Within an organisation 
the various steps ere nest often performed by individuals who coioprisc 
functional groups for the stated purposes. 



l4 acitsei, P- 29. 
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MODEL CYCLE 
OF 

ORGANIZATIONAL OPERATION 





i 



level of decision 



* recommendation 



ADVICE 

[FORMAL” 
LIN FORMAL 



* prqfessional 

JUDGMENT 
[individual 

I INSIGHT 

accumulated 
experience 

INDOCTRINATED 
RESPONSE 
HABITUAL 
RESPONSE 

■ 

PROCESSED 
INFO RMATION 
ANAlYSTT 
logical! 

ARRANGEMENT 
TRANSMISSION 



I 



I. RAW 

"information 

TRECORDSl 
REPORTS! 
intelligence 



I situation 



A 



>1 




1. DIRECTIVE 




2 interpretation 
OF DIREC TIVE 

PLANNING 

I 

* interpretation 
OF PLANS 

[VARIOUS LEVELS 

OF supporting 
ACTION 

» 



4. EXECUTION 




5. CONTROL 
ffjnfxTCUTlON 




SITUATION 

altered 

BY ACTION 



CHART I 





COIPTB& VI 



mtj imaumaa, 3bom£#e& aid tuegsbticai. Amcacacs 



The new analytical techniques sad theoretical approaches ocMpllfy 
practical applications of dccl-tiaa theory. Hoot of fclsa new techniques have 
been introduced srajar the rsmua ’^operations research/* Sossc of these 
techniques arc linear progemsaia^, rueing theory, probability theory, 
coti iiaAcatiaa theory, cad gsoa theory. Providing the principal impetus behind 
oust of time tcchniiiues and tbsories is the giant of this age, the cwputer. 
This chapter will renew the uareagfeh* end waakaeasea of time new techniques 
and their contributions to decision machine,. 

It was previously observed that decision^ nay be progressed to the 
antent that they ere repetitive, routine end definite proceduroc, usually 
polled - mi. higher level iiwtruetiona have feaers provided as a franc of 
reference. Hharc decisions are unique, novel, or consequential they arc 
referred to as sx^rogrensjed. Chart 2 contrasts progr^rsnad and no uprogrenoed 
decisions in rise traditional and «odem declaicMi-naking techniques.* the chart 
is self-OKplenatery with tlia possible exception of "heuristic proMen-ao Ivirsg 
technique-*/* This refers to discowring bos? our nental processes function and 
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using the information about these pro echoes so that we con teach a nan or a 

machine what he Iws to notice and how he has to proceed in order to solve 

$ 

problems relating to various subjects. An umSerstandiag of the types of 



problems to which operations research is being applied provides a better 



understanding of the utility of this technique. 



Cue rat. Ions lie search 



Various definitions of operations research arc available. Cue of die 



norc ccmpre hens ivc definitions 



states that the characteristics of operations 



research are: 

(a) Saseerdh on the overall aspects of on action system, 
as opposed to parts. 

Co) Qpfcioizatien of ©parations to obtain greater assurance 
of both short and long range advantages for ca organisation. 

(c) Application of the newest scientific methods and 
tachniquss such as linear programing, garner theory and 
information theory. 

(cl) Synthesis and extension of the methods end techniques 
of the older raCLVsgcment sciences. 

(c) Development and use of analytical ridels In the manner 
ccasaon to the basic sciences. 

(£) Design and use of c;:pcrinental operations that give cn 
insight into die behavior of actual operations. 

(g) Use of integrated and creative salt l-diacipliuary 
research to solve complex operational problems. ^ 

Tlic.se characteristics require some additional explanation. First, 
operations are considered as an entity. “The subject natter studied is not 
the equipment used, nor the morale of the participant* * nor the physical 
properties of tlie output; it is the combination of these in total, an an 



%. description of some of this work was provided in Chapter I, A 
Joint Contribution. 

3 

Operations research for Hang ;>.ncni: , Edited by Joseph F. 
IScClosky and Florence II. Trcfetkcti (Baltimore, ISarylamd: The Johns Hopkins 

*yoA) , p. xi* 
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This concept of operations has It - so the jy«t« — 



<v x jc .. x Xt acw< dtsigaiag sla ccctpan- ace of c ayvtca and •,ucbin 0 indivi, ->il 
i.cl*jt-.- -icliiu It 1 ; the light *£ the iaplieaaien of these <tecicicn- for Ut* 



In ta®m of vaajiuxh, thare are {;3»a*B vivo feel the woKUMrch" Is 
nothin*, nor* than ttw tool- 1 of fiysteoatie,. logical s*ui rtathcnetlcai antics Li 



application of uciesnsific saosiod to ssaaa^rsent problerxs . Skint, otgucntly, it 
v-uld appear ux.t esneept is tia*. aafcfcer of decree and the application of 



using tea s**ae philosophy. A pr£as difference la core recast years her; beta 
toe espiseois oo the swltiAisctpiicsay approach mJ the contributions of site 
’boLsnorial acleaca*,-* 

2a applying else scientific method, em&mi* is placed on the analysis 
of This step foXXovj previous step*, of: (l) observation and general 

esrvcy of the proMae ar'a, (2) dofiaition of the probim, and (3) feet 
fisilsii. In aaalysl*, satis is pieced aa: 

(t) The classification of data. 

(2) The isolation of patterns or trends . 

(3) TUc deteraiuckioa of cacao and effect relationships . ‘ 

Thiv step is folioued by the cow tract ic-xi of a node! vhich functionally 
relate*, the critical variables to given pattern* of interaction. Throe fci«&> 
of sw*bis tscy be built: 

^Cyril C» iSBvrjeaa end Jiha F. IJcgec, “Opcratiaa* Roaaareh for 
ISanassxs^, 1E£X» 4 (1353), p. 101. 

Sc. dent Churrcshesaa, Ibjssel 1>. Acbeff nod E. Leonard Arroff, 



by Victor Laaecrs (Englewood Cliff , 2i»? Jersey: iKwiee-Uall, Inc. , 1551) , 

p. 407. 



or c vhe . 
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(1) Srxitg - a literal pictorial repress, .tafc Ion cf certain 

iw.; i£i ■ .tics ate - to nitric trcn^'CTatioa. 2::^--l«su 

as »J( l nr* »z airplane* built #««le. 

(2) A:v»,l ; „ ,,v- - things are used to stand for and cepreaoK- 
wt.ii? tLIxt;y. at** H-JNrtUij tteaftgh, «. pipe is <u*a3Uj-.*s to 
electricity csrurciag throng^ wise.*. 

(3) .'>:> folic. ** oyribe is ae* ua*c! to stand fei* ©esaa other 
property asett «v mth«i»eical «pa£i*» or in* •jraMimm . Those 

•i sk’-Ij have a eloae feis to digital coopetsosu becewa-e if she * 

•"i-i-..- ^ *■£ uaee rfc&inty «ad their reliance on probability choosy.'’' 

■ iiiic all. dur-ie uxSalu cauisS be. used so one, it is unusual for operatiesn 

research to mpioy iconic nodal*. In solving symbolic models there arc tlwro: 

E»thods: 

(1) The us« of mctlienatieal decision analysis and analytical 

precede 

(2) Idsortias nupcrital procedures and the process of iteration 
(ecun.-iu^). In o%* doing, trial and error is eenloyed and anprcr:in».tions arc 
cade t :j.X closer cud cluj*r to the msamv, 

(3) , *NMaM» Carlo 1 technique. It is distinguished frets t (2) because it 
involves atodscGtic variables. These identify & or lection fro® events sad 
can be etsproioed only ea |n»babi.llty functions— a series of tkpa&deaet*©-- 
in vhitih the euteosa&s are dej^ndaat one on the other in tarns of probability. 

One of the prir-ary advantages of a cawpetcr is its lar u nensry. 
acre the awehla* contains both status data and the las^s vhich describe the 
•ystc«*r bcLcvior, the saachir® am swshu predict isno. This ability enables 
tlso copijRiter to be used extensively la trisecting and the physical sciences 



£ 

A, F. Erickson, lecture to else Havy Financial Itanaganent Class, 
Dec, 12, 12(51. 
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to study the behavior of cample:: systems micro the individual elements of the 
problem and their interactions can be understood and represented in a simple 
way, but where the behavior of the whole system involves so many simultaneous 
interactions that the human nind cannot grasp the vholc. ^ This leads to the 
question of models and understanding. A simple node! that can be understood 
conceptually provides insight into the problem of bringing out the relations 
between inputs or assumptions on one hand and results on the other. It 
possesses the disadvantage that the problem is oversimplified and lacks 
realistic detail. A big detailed model will provide little conceptual insight. 
It will contain a large number of assumptions (many of which are highly 
conjectural) and the relationships between input and output will not be well 
understood. In these elaborate simulations there is the danger that an 
executive nay depend on computerised decision aids without realising how much 
human judgment has gone into mixing ouch aids useful to hin. The defenders 
of big detailed models state that simulation should not be expected to give 
precise predictions. Rather its value is heuristic and educational. If this 
is so, it would seem that the proper procedure nay be to build a simple model 
and gradually add detail as understanding develops . 

Essential to the mathematical logic of the model is a consistent 
statement of the objectives of the operation. Operations research can be 
applied to a situation and predict consequences of various alternative courses 

a 

Thornton Reed, Command and Control . Policy Memorandum Ho. 24 
(Princeton University: Center of International Studies, I960), p. 6. 

l0 Pwcad, p. 8. 

11 

The importance of objectives was similarly mentioned in Chapter IV, 
Decision Making Methods. 
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£ action. The alternate..- ctefscwd, i eft. ever, an tty? wpeci£ics.tiU.«i of various 
o j< wtive*, cad on the nartA|w.laC'ie®i of different single variable factors. 

53ndxr <ucL ccsiditisms .*wr«£lotw r« -cards clarifies the alternatives available 
C.-r various ..eta of civowotaaco^ <c*S purpose**. She set of decision reaeisss 

*vX X*\l jJs VJK-jf'litv a>Uiv l.lU-AviXv*. 4 ^w>A4?v*? ^,4w^*r « 

It my la? observed then that operacioas research work* by seeking to 
iwcastf £y tepogularitiee in apparently ranstoa activities. Shi* usually takes 
the fbsa of giving mctasmtieol csjjceaoion to fc.be patterns that underlie the 
operational process Ming studied. It tame unlikely that a ssacM.no can be 
projrar ased to find relations betuoea the pieces and abstract £rtm else details 
a eyeful pattern. She sac.jaitlon cf patterns mat £&$# nd osscatiaily on the 
hm catalyse. ut» then terflsb a nodal.. CSaapates* perCosss the service role 
of data retrieval «ud costing the accuracy of fck* acsdcl. 

For presrarjead decision making, operas lore research re<juirae that: 

<l) She situation contain variable test related factors. 

(1) ’She si&astlae met ho. repeatable. 

(3) A. specific objectives mot; bo given, is fceaae of sdtids 
the factor# and their relationships can he ssaaipulct-vd. 

(4) Technique of solution is often one of Juggling the factor# 
in relation to esse another to detexa&ss the. relationship* which 
will noct efficiently produce the result desired. 

<5) J» perform the amlyoca aeedod, the data met usually bo 
<a^rec 3 %J <juca£icafciucly* *•* 

She operas iona research Approach to probleess can bo a significant aid 
to the doMiioa-caakias process in any organisation. It pensito analysis of 
problem cad the clarification of alternative*. la so doing it indicate# the 
reliability of data, the relationship between variable#, the resources needeu 
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Z> -r 0 X 0 ‘native action^, and predict* for cads course oi action its vizi* m 
Th© n© t:>.la, *»perat ions research, Au have iinitationv, 
vh.a rcc-j-Bioad, mt'« ach of d«. s^ticiszs that has beea at related ©1th ta*' 
.airaeulotw u -ndiir, . rds: opera na research. Fire , eperction 
re: ©area provide# too la to solve jirohl< w« It dswu. not define the pro hi* -a cr 
©vea ra!»* <juc Jtlav about it. Further, the objective® mat be aacshlishoti 
and -■ fc >nfc. Finally, the deciaioa ra^erdir jg the beet so fusion aat be 
•elected jj a Locasa decision s.*2xr . Those liaitafcicsai vill be ebocre-d in ti» 
tedu:i i je a with vdiich die. researcher «au$t be fsni liar. 









Umax prog raarsioe la basically a nctlitrrjctical tacthod for cnalyriab 
the rolafcio&Jktp ©t variable bat mutually d«g*»dct*s factors Ir. order to find 
the be t ecRisiittatiosa for a ijivea purpose. It is & tedwi 4 ’>c for Uetaraiaia* 
tins option .'©y to ose teaottrceo. St es^Icya Umax e patitos aubject to 
liaitati *» placed o» tto variable# vfelth ore accurately lev on, Ttocteri^wj of 
solution sosserally re sire ki^h-apeed coapofcexa. 1st inciw3try linear 
l«*» 3 rarr*JLaj Ire. been applied t-. detemiaiog ©ptisan •'dilution, for plnratin* 
asd scheduling ard far certain production sal inventory problem. 



This la a sM3th>£ of analysis used 'where tlsere is a lack of tiding 
betvocu arrival, as ocsic poird: in an operation, of a sequence of unit® and 
the >a b©»!fw fc disposal of the units. Conacijuaatly a spuoue or waiting line is 
forced. TTk. central prabloa one of the relationship between the raeen 
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Icn^li of the waiting line end the decree of raado caess of arrival end disposal. 
A fcrswl* which atom* die chance of having n units in a waiting line is: 

P n * <i\/3) n 1 - (A/C) 

where; A *» «©en arrival rate 

S » naan disposal race (ascuocd larger than A) 

Where both arrivals and departures are vsxaSon the '‘Iloafca Carlo'* octhod for 

solution is employed. It uses tables of randeo nsebero mad empirically 

13 

determined probability distributions . 

Queing theory has found considerable use in staff planning. It van 
originally developed to solve certain problems in an auttsaotic telephone 
switching system. Subsequently if, has been applied to airline traffic and 
industry production problems. 



Probability Theory 

Probability theory was discussed as one of tbs contributions of sta- 
tistics in Chapter II. Essentially it involves predictions of the likelihood 
of the occurrence of certain variables in various situations. Probability 
theory usually form a significant part of many issdels. Its use in operations 
research io not only the. relation between numbers, as in statistics, bet to 
permit an understanding of the operation which the numbers represent. Talc is 

^lisntc Carlo” method was mnt toned briefly in tills chapter in 
co bisection with solutions to symbolic csodels. 
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done by predictions which contain uncertainty ranges. One of the tsore esoteric 
uses c£ probability has been in search analysis --the problem of locating things 
in a specified area or under specified conditions. 



8jpr» X i? v? 7Jhoo vy 



Sampling theory has also been previously Mentioned. In operations 
research it is applied primarily to the date-gather Ing function. This 



nathmatical tcclmiquo offers an economical cad effective way of obtaining 
statist lea which provide reliable indieai ions of the decision parameters for 
a universe of data. It is a very essential and useful tool. 



This is one of the isore recant tecJtniqucs which is considered a Major 
hreahehsoueJt in ma&gccxsnt science. It is a Method for the study of decision 



making in situations of conflict: where rival is tic behavior brings about 



strategic behavior. The theory of gaoes is concerned tilth elioosing eaong 
alternative courses of action. In so doing each opponent desires to obtain 
the nodosa return while yielding only the nlninm which an opponent forces. 
Tills lias led to the MMnan-masiina return concept. 

The individual has to work out how to achieve as mi eh as 
possible, tailing into account that there are others whose 
(pals arc different and wbeja actions have an effect on all. 

A decision rasher in a gene faces a cross -purposes oaxisleation 
problem. So mot plan for an optimra return, taking into 
account the possible actions of Ms opponents.^ 



k%Sortin Shulik, “The Uses of Gm& Theory in Hanagenent Science,” 
-elected ficedlnts in Hanar^noat, edited by Fremat A. Shull, Jr. (Honcuood, 
Illiaoic: Menard X). Irlin, Inc., 1958), p. 157. 
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TV im* .ry i. . w,’. otic a i <’■ ej. aeration that, if a, ^ £ <x\ . 

. -c jpaii unelXy to achieve their objectives, an be sot forth la a BB**.rical 
-calc *-£ GKpncfc%J rcraccs (avnaily matrix, fnt). IUmrums will vary accord io 
t the i .-cceas of vmxu *v ait- <n -atives when opposing an exponent’s 
alterative*.. Is th£» Jfer.* the appropriate <,tr«u,gy for each vide caa be 
oxiput, . .xJccrsatiu^iy, The rcl - of the £Mwe arc given in aimnee end arc 
not aeJ-p? tiie control ei the players, 

Application of tlx theory t< real situations* is Halted to tw-par~-f,, 
♦•tv** - acmelluw-lvn etxsa. la these aituatien* ufeat one person or 

crgMiaetlsa loses the other person or organisation gains. 

TxS sner-t i^rpo^fv gaae tUrsry is not yet a ©cs^Xi' tciy fcaticfactory 
t- »l. It «*«<» mice acre ccaplicit the factors involved ia gpGKU> or eituatlona 
Vr^Wiag cppc»sic* -■ irategiev . In this •• -ay it c«*y be a ci^lfinaat aid to 
jC* v - and uxKVrateckuin^ . 



Tb* co»*3mtfta.l w'jaracterist ica of electronic computers ares 

(1) It era process data for paedeteraiaad purpoees &. osaaiag speed**— 
in »ceae -aacj ailiiocthj »£ a aceoad per operation, 

(2) It plays a pr -skcisXeaal r<*Xe by storing, handling, raaaipu laving, 
atid erforaia’; calculat hxu. 

(b) It participate*. in tb cisiva jaakin^, if it is given relevant daca 
end rule- for use, by cceiparing various vays of naaipulating variable* and 
indicating the optiauci alternative. Essentially this is the stop prcvionaly 
referred to an evaluation ci alternativou , 
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(4) It can play a pos t - dec is io ual role by measuring results , noting 
changes, end providing narmgerscttt with information about variations from 
plans. 

In all of fclie above roles the computer implies a decided shift from intuition, 
judgment and hunches to quantitative measurement as a basis for decision and 
action. Overall it should ?xs noted that an electronic computer can do better 
any job governed by logical rules, regardless of bov explicated the rules 
arc. In uncertainty situations, a decision must be made whctiicr to use 
beacon abilities or the computer. 

Some of the limitations of computers which mst be understood to 
obtain useful results are: 



(1) A tendency to foci that results produced frost assumptions and 
calculations have a reliability which is some cert of average of that of the 
dubious inputs and the accurate calculations. 

(2) Hany inputs are highly uncertain.^"' 

(3) She machine lias the advantage of asking its synthesis without 
personal Mas from the cal eu let ions - - it eliminates personal bias. It also 



tends to eliminate any allowances for the personal biases of the inputs it 



In this sane vein it has been reported time: 

head scientists hove concluded that no decision nechonism 
can be devised that trill completely escape the basic uncertainties 
end coaplcritles that plague large problems of decision. 



^•%rogramers luxve originated the tcra ’’garbigo. 
’’garbage 1 ’ is put in the machine , you will get n garbage” 



” It noons that if 
out. 
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*jxq& &cUnciot.» e .? they co* v!v- ■ec..--* -l»cy of 

daei^ioc^ but tl-—-- is iu JulKtioucc fjr ot ■ - . aui acuwl 
Jccjncwt. 

Cosaputer'. arc ■ ..;<i to perform & tryciac o. tar!:o in govnsamat aad 
!x.^\r-&w.r aac in»i lory. ±hoM u&co have boon ^cc-raily e^t^sorl-xsl in tv© 
wayu. Firet, to portei routi no clerical operations wre efficiently than bat 
• ,«ai;ihle itf.iout fch old of such a Esechio*. Er-erples sen billies 
fteaetiunj, payroll ceqputatjUme, and individual ban!, bei«3®t . «accr.d, to 
•*»lve yrohlaMB ofcich are tow tiwe wx^-jx&Lrsg or eoetly if traditional - "juipamt 
<&,*k fc« aru uue4. ' An ceapk o* Uvu vao the ecoplau progra:? e*»cw 

ft-* d itsaino thac the and trajectory of Stele +ml 11. Clem, Jr. '« 

' rri*stljiip down capsule were within else lizdtu which von Id pexsztt orbital 

mju. 






tl*o deyelafnanft <t£ the couputtes end the ui.% of *xo analytical 
ted^ii ;\ieo has led to tbs sen* for eyctaae which can produce taore and mte 
iefortustfen in ic*.v and lwt tine, infossasftien oslcLIjicc , ouch as the 
cjo^cftar, ope rate by a uaif >ra procosi ox headline da-a. It b*£i*s vifcU 



tnpet, pro ^reo oeo to ntora^t, fbm control axid praeaooing, aesd finally m 
output is received, 13w* wsciuni notion of any part of the iaforrnftion-declsion- 
cycle krcaSt> down the cjiioftia^ ©etrautsicaftioiu idvMmels to which vsoaSxtvs 



^SdSonald, ,f Ste Businenanssi tl&ke Dacia ions, 
~ w r,, .I. Gier rii.se and 0. li. Oeowetlce, ."Lath nfc 



p. 114. 

ica for Heels ion 






2»V. - U2.%), p. 49. 
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ox tu or-Anlracio® arc la particular, IxuAorml coitsanlcati oru 

ten* to disappear and icasltirau &> me aatocsfitically replace it. -Since 

ini^rcctJws ix essential to good decision*, the cc-ccx.pt of an yrgenii-ation ca 

ca information £bw yssntuo is §rovia$ in deeioi uct theory. Ic organisation 

and decision ueldng* frobiasss of co^aanicafcion exist at throe level*: 

■w .,sx A . IScw accurately era the syofcolo of corrraication 
Ijo taansriitted? (The technical problem) 

ftpqpi S . IfeRr precisely do the transmit t«4 oyc&aia convey 
t kc. 4c ' Irani weaning (The aensntic problas*) 

I*, v^l c , Hm affectively docs the received swatting affect 
caa&ct in the ditad way? (The affcctivcaeaa pro’alccs) . 

Technical prallacss involve fch, accuracy with vhieh iafosnatton, regardless of 

it* weaning, if transit ted frsta a candor to a receiver. Cecmtic problesss 

arc cosjcamad with the interpretation of taeiesiag by a receiver os coopered 

with the intended j asaaing of the sender. Effectiveness problaws are concerned 

ith the extent fa tifol eh the aeesing eotweyad to a receiver produces the 

conduct desired lay the staler. The recognition of these prohieuc ha# led to 

tS>* formlation of ra^honatical theorems regarding the rate at which 

in fs.ssaafion nay be transmitted sad have an arbitrarily lev f regency of error. 



Ir.proveesaata in the handling of information has#® the effect of 
Remitting higher ctmtrclira&ica of authority. The iapeefc on decision nahing 
of iafaraatioso technology has been eoapared with present participative 
waimgerasit ia » prediction f ar the future. 



lv C IsLitki n. Shksttcn and Varrea caver, 

Crrcreftiffi,* :nx (Crhaaa, Illinois: University of Illinois Press, 



L>VJ> , 
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As ©rjar&caeloaa have proliferated in *it« and ajKsclali ation, 
tU probim of central and integration ©f iw^rvisory end staff 
lev*!* kk e3 liccom ii^reasiaisly wse^taoae . 3he be*r answer until 
near l$ac been participative airt& aa w w i ifc . Set information tcchrr>lo f ;y 
promises better answer* . It juroeaiaea to cllaiaate el» risk of 
ic«.c fcl'ia.. adequate deeicismr; aria leg, from , .art-led cummmtc&t ion* , 
frau oicc-.Ktjeptiona <*f goal*;, and frcss t-aacoiwfactory .^atorccjcut 
of partial ooafcrifcutiotu an the part of <toset» of lit*, end staff 
cpcclaiitta . 20 



^Harold J. I ear/itt and Tltcetc.^ L, t,*kl4lttr, 'liaatgeaent in ths 1000* s, 
Mrtialostatlvft Control and Executive Action , edited by 8. C. Leske sad Janes, 

OMo: Charles 8, Merrill Bocks, lac,, 1.561), j». 703. 



Son UdrtVvL (ColttsCxa, 
laforuat .ten taclmslofy 
*,tiiC44 I*ave in eoRwon a 
in individuals, groupc, 



is defined in tUe reference as haviits diverse roots 
concern alx«ct tlve eystcesatie au&puiat&m of in£„in#*ciei; 
or tsatckiM*. 



&4&HSX VII 

CCM&8SK&; 

Oun i5a»»tc fcwx'lc/’:/- t^s %xete&ztox!&txt3 Caciil^- rushing -~ s s^cvidcu by 
tbc „jLt9ur aafeablibheasl They have contributa^ not mly to decision 

wh --$ sad uuduica swiAtodu but era integral parts of the laecar^itfciplinasy 
&ypsr-*x-b i of the aei«r wsalytical tcefenJ^uee ca5 tJasereticai appro**!***. Sa 

ruMiivc the older diaeipliax* era fr?und Art e'ii of the recent costesiugozasy 
trrcb. Lojfe end tl- scientific . tb»& of phi !©-.■-*< >pfey pervade ell diecipliaee 
at > -j or appr* atlteo to <Saeiai4n aafeiny osch as operations research. 

Pcych X»isr tag? *©oa provide a htasfcthr. tr^h in hetiriefcic pcofclm colvins tlicb 
Will peasait tins teaching of methods for solving -rjrtein type* of problcsaa. 
Cccaueicb hat carJtribffito4 gpne theory j etaeiatios has or-atriiwtod fc*apli«3 
c. - ‘ability t&oorio'. 

r*oci»io« fct -.*sy psovido* concepts to be va-ched £«<r anb vJti*ulat«. • 
fart i. y tU-a<Uiae in the total ucciaiea )dn,3 areas, Decision aetb-ds e*.v 
ffiosrs <ili-Owtiv& yet cannot be wol tbclvasically or vitheut a jprest wuuurc of 
creativity. Group decision caakio^ is a dias^y in social peycholocy vith it* 
aapbeol- or. iMtiteticne saJ aodoXegical probla . 

She easy analytical techniitiea «ad theoretical afproauhoB are iiepcrtant 
x«uipc‘*, in docisben astfcisa. Zisy era not a cufretitute for lessen decision 
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nakins, however, since their function is a supporting one. It its tlic 
recponaibilit 7 of tiio cools loo. tsaker to insure that the new techniques ere 
brought to beer in a controlled way. 

It should x> 3 v be apparent that decision racking can be iapeovod through 
knowledge and understeadixis a*ay disciplines, theories , nethodo end 
techniques. la addition, a decision taker should: 

(a) Develop problcn sensitivity through awareness of his cnvlrojascrit, 
bio or^eniccticai’o objectives, and tba relationship which bis otqpaaication 
bears to political, social cad economic events. 

(b) Apply rasters! Methods to problem cnalys is yet be alert to detect 
his asm end ethers irrationality end biases . 

(c) Suck a wider saaeja of experience m£ knowledge so tint his 

doc is iozi-daltin^ skills are increased end improved. This should include the 
strengths end limitations of the ixirer analytical techniques end theoretical 
approacltcs . 

(d) Develop creativity ia decision m&ing, particularly in seeking 
and considering alternatives. 

(e) recognise that there is a variety of approaches to decision 
asking. They include: (I) intuition and bunches ; (2) educated professional 
judcpeat 5 (3> foxml yet flexible decision Methods; (4) mu analytical 
techniques and theoretical approaches. 



APSSMDX 2 A 



SAftPLC TEST C? ODbLWATIOKS A!© XZ&UBUGBJ ?2t £1 
"TEST YOU?. JUDCE-EHT," IRTISH*:.- OU KIT.,:, , 

J&3S£?, 1902 

EftGLE S2QBY 

She lights were on an 10 ». a. on June 0, 1301, in an office of the 
?. i*. Tim Cenpony. Let taring on the door of this office read; ! ‘L. !). Jones, 
President." 

STA2EJS2JT3 

1. There xtm lettering on the door of the office. 

taiE? FALSE? 

(This is true because the story specifically ncatiena lettering on the 
door.) 

2. There were no lights on in the office on the evening of June 0, 1901. 

TRUE? FALSE? 

(Tills is false because the story specifically mentions that lights were 
on in the office that evening.) 

3. L. b. Jones is President of the ?. Q. E. Conpany. 

TIilE? FALSE? 

(This is questionable since the story opacifies only the lettering on the 
door. I hr. Jones, for instance, could have died recently.) 

4. The lights in the office vara on at 9 p. a. on June 0, 1961. 
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(This is tjucstioausblc because unspecified. Soneoac could have turned tl» 
off for a while afooat thea. Or the lights nitfit not have been needed 
until later.) 
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